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ADVERTiS^MENT. 


Til 1C reader will easily perceive that the processes *le- 
Hcribed in this treatise have been derived from actual 
inspection. They arc the result of a coinpari^^on of 
tlic practices adopted at various establishments ; and no 
means wore spared to procure access to those of which 
the jiroduce evinced the superiority. Obstacles are to 
be encountered in obtaininjr an acquaintance with tlie 
operations of great manufactories. Merely to obtain 
admission is not easy ; and to be permitted to inspect 
the process repeatedly in all its stages evinces more 
than common liberality on the part of the propru tor. 
To learn the manipulative parts in which concealments 
arc atteiiqjtcd can scarcely lx; effected with certainty, 
^luch knowledge can onl} be obtained from those whose 
necessities compel them to make sale of it ; and who, 
after all, are seldom capable of eommunicating what they 
know in such a maimer as will render their skill .nail- 
able, without great trouble to the emiuircr. Judgment 
must be used in the selection and application of inform- 
ation thus acquired : amongst operatives, long hal)it 
creates certainty ; what they have always done, they 
naturally believe to be right ; and success or iaihire may 
A .‘i 
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depend upon so many causes, that even extensive expe- 
rience does not enable t))em to distinguish whether any 
particular practice is well or ill founded. 

These difficulties occasion the discordances which 
so often occur in the accounts given of the same sub- 
ject by different observers. ' Technological treatises in 
Kneycloptedias, which are always expected to eonncct 
theory witli practice, and which are therefore generally 
written by scientific men instead of the actual operator, 
art' tiiiis fre(^uently fevund contiadictory in their own 
parl:^ on account of the peculiar circumstances under 
which information is <lerived. Owing to the same 
(Muves, we find them sometimes written with such cau- 
tion. that controverted topics are evaded instead of being 
decided, or even discussed. U'ith the hope of lessening 
tile nuiiibor of such defects in the present undertak- 
ing I have used all diHgcnee in .seeking information, noi 
from written authorities alone, hut also from the best 
practical suurces, aided by uumerous experinienis made 
l>y my^’clf at intervals «luring the last twelve years. 
Sonu.*times tlicse exjveiimeiits were made on the scab 
on which the manufacturer himself woiks, they having 
fieeii conducted in his niiinuf.ictory, aiul with the as- 
sistance of his knowledge and experience. Rinks on 
suel) a scale will seldom Ue incurred voluntarily by per- 
sons whose property is at stake ; but there arc cases in 
w'hich, to avoid ceriaiii losses, the danger of possible 
ones must he encountered. I’lider such eircunistanceh, 
1 have had extensive opportunities of making observa- 
tions The facilities which my profession offered, and 
thi‘ processes of my own laboratory, afforded me some of 
the necessary information. 
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Conformably with the views of the conductor of this 
Cyclopeedia^ I have avJeavoured to render my explan- 
ations of processes complete in themselves^ and as little 
as possible dependant on the pre-supposed scientific ac- 
(juirements of the reader. ^V^ith a moderate share of 
.ireiieral information^ and occasional reference to any 
elementary work on chemistry, I trust that the follow- 
ing treatise will be intelligible, and that it may attain 
the ends proposed in the work of which it forms a 
part, by diffusing a knowletlgc of processes in which 
every consumer of the most ordinary articles of fhod 
and drink is <lirectly imerested. 

It must, however, be observed, that to arrive at ex- 
tensive and accurate practical knowledge in the arts here 
treated of it will be necessary first to have acquired a 
competent knowledge of chemistry. AV'ant of such 
knowledge creates a timidity in conducting great and ex- 
pensive processes, which is the most efflctual obstacle to 
improvement. The routine wdiich prc\ious custom has 
sanctioned is still followed : the fear of failure forbids 
any dejiarture frogr it. New discovoricvs are not applied, 
because they arc not ajipreciated ; and error is perpe- 
tuated because its sources are conccale<l by ignorance. 

A reader acquainted with tlie large works which have 
l)een written on thc.se subjects may be inclined to sup- 
l>ose that the general principles of each cannot be in- 
cluded in an extent so limited. This would certainly 
have been the ease, if means had not been adopted to 
remove such an objection. ‘ The means used are simply 
condensation. It will be found that the quantity of 
matter introduced miglit citsily have been expanded 
into twice the bidk, by merely rendering the style more 
diffuse; this, however, would not have accorded with 
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the plan of the Cabinet Cyclopeedia. I venture to hope^ 
that much more than the general principles of each art 
will be found here detailed ; and that the quantity of 
materials^ condensed as they arc, will bear comparison 
with those contained in works of greater magnitude. 

Dublin, Jon. 1. 1830 
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INTRODUCTION. 



The subjects of the following pages are those processes 
in domestic economy which are founded on or con- 
nected with fermentation. They are all naturally asso- 
ciated with each other, either by similarity of the 
ingredients concerned, or of the operations to which 
diey are subjected. Thus when grain is malted, we 
may obtain from it either yest, sugar, beer, alcohol, 
or vinegar. Beside the connection^ in dijs case esta- 
blished by identity of material, the processes by which 
the differe^^t products are obtained are further connected 
by the fermentation that gives origin to them all. JThe 
consideration of malt implies that of its original form, 
grain, and of the constituents of the flour obtained from 
grain. We have also to study the mechanism of the 
seed which occasioned tlie surprising change of one of 
its principles into a substance essentially different. The 
flour, even without having been malt^, and whether 
obtained from grain or from the potato, may be made 
into bread, starch, sugar, beer, alcohol, or vinegar. 
From tlie juice of fruits we obtain the same products as 
from malt, viz. yest, sugar, beer, alcohol, or vinegar. 
Malt and fruits, whatever may be the apparent disparity 
between them, are therefore nearly related to each other, 
and should be treated in suWvisions of the same 
general head. Vinegar and a species of alcoholic liquor 
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may be obtained by means so different from fermenta- 
tion^ thftt it is really surprising how processes so dis- 
.fimiUr terminate in the same results: by the 
wood they are obtained in abundance. 
This process^ therefore^ though totally unconnected in 
its nature with fermentation^ becomes intimately asso- 
ciated widl that phenonienon by the similarity of its 
products: and hence^ in the description of one^ an 
account of the oilier should not he neglected. 

, For these reasons^ 1 have taken a little latitude in the 
sdeodon of the subjects^, and in their arrangement. 
J. have not treated exclusively of any particular class of 
phenomena^ nor of any particular class of bodies obtained 
by related processes. But I have brought together some 
subjects which common sense points out as practically 
connected with and illustrative of each other. 

The subjects and arrangement of the volume will be 
as follow: First, the constitution of seeds in general 
will be described. Next, the changes which they un- 
dergo in germination, or, as it may be otherwise ex- 
pressed, in cmalting. Afterwards come the uses to 
which malt is applied in domestic and public brewing, 
in gest making, and in distillation. Then will be 
detSiled the processes for piuparing wines, both foreign 
and domestic. Vinegar making will then come under 
consideration ; and tlie different sources from which 
vinegar. is economically procured will be pointed out. 
Lastly, the art of bread making will be biiefly described ; 
it being a process as much founded on fermentation as 
brewing or distilling. 

Beside these details, an account of aU the substances 
employed in the different departments will be given. 
And although the subject of fermentation will be found 
in the volume of the Cyclopedia allotted to Chemistry, it 
will be here consider^, both in theory and practice; 
but in such a way as is peculiarly required for the pur- 
poses of a treatise of this kind. A sketch of the history 
qf intoxicating liquors commences the work. 
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CHAP. I. 

SKETCH OF THE HISTORY OF INTOXICATING XilGUOHft* 

• 

In all ages^ and amongst all fiations^ methods have been 
known of exciting certain pleasurable sensadons of the 
mind^ derived from artifici^ sources. Civilization has 
not to answer for the offence of instructing mankind in 
the art of producing these depraved conditions of the 
human intellect^ although it has disclosed more extended 
means of so doing: for the most savage nations have 
been found in possession of the secret. The methods^ 
indeed^ are so various^ and sometimes so obvious^ that 
it would be singular if^ even in the early ages of the 
world, opportunities did not occur of experiencing the 
wonderful effects of these natural or artifieial narcotics. 
These effects, so delightfVd to the savage state, once 
experienced, and the mode of producing them at will 
once ascertained, the discovery would bestreasured up 
and transmitted to posterity as a fact of the utmost 
importance to the condition of mankind ; — as a tails- 
manic controller of perceptions and ideas, adding athite- 
ness to the former, and vividness to the latter ; or else 
extinguishing all sense and power of motion in a state 
which encroaches beyond the boundaries of sleep, and 
approaches somewhat towards the oblivion of dea^. 

Numerous have been the means discovered and re- 
sorted to of accomplishing these objects, the diversity 
originating in the circumstances of ^e case. In some 
countries, the grape and other fruits afforded an easy and 
obvious method of attaining intoxication to any required 
degree. In other parts, a wine made from grain answered 
as effectually. Where these means were not so readily 
attainable, perverted ingenuity discovered that the mild- 
est and most nutritious of sjl liquors, milk, could be 
converted into this debasing poison. Sometimes nature 
presented the means when art was deficient; and vege- 
H 2 
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table poisons were so modified, or used in such quantity, 
as to produce the first stage only of the mischief. Such 
substances have been much in request, even amongst 
comparatively civilized nations, whose religious tenets 
imposed restrictions on the use of inebriating liquors, 
produced by fermentatign : the letter, but not the spirit, 
of the law was complied With. It is singular to con- 
template, how differently the use of intoxicating liquors 
has been viewed in creeds promulgated in barbarous 
ages : the Koran rigidly prohibits the use of them ; 
but the Edda declares it to be an heroic virtue to 
drink much liquor. Before the conversion of the ancient 
Scandinavians to Christianity, they believed that one of 
the chief sources of liappiness in the hall of Odin was 
excessive indulgence in beverages of this kind. 

Opium is the well-known resource of the Mahometans; 
and unfortunately is not altogether unknown in Britain. 
In small quantity, seldom employed, it produces serenity 
of mind and pleasurable sensations; it inspires animal 
courage and animal desires ; and from the latter quality 
arises its as a habit in countries where polygamy 
is permitted. A practice of the Turks was to swallow 
the bulk of a hazel-nut of opium when going to battle, 
wilik the view of inspiring courage. 

Those unfortunate persons in this country, who, 
through irritability of temperament and proneness to 
despondency, betake themselves to the dreadful practice 
of opium eating, suffer severely in the sequel for the 
transitory pleasure derived from it. The habit induces 
constitutional debility, loss of appetite and memory, 
early decrepitude, and shortness of life. The person is 
diaracterized by a listless, dull manner, and an uncon- 
querable aversion to any exertion of mind or body. 
Wliile not under the influence of the spell, his de- 
spondency fttnounts to an indescribable horror of mind. 
AU his motions are embarrassed by an universal tremor 
of the limbs : he becomes paralytic, perhaps apoplectic, 
and he expires in a fit. The habitual use of opium 
induces nearly the same train of diseases as an inveterate 
habit of drinking ardent spirit. An overdose of this 
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potent drug may occasion rUus Sardonicus, alienation of 
the mind^ macbess, convulsions^ apoplexy, and death. 
Its effects are not confined to its intenial exhibition: 
Galen mentions, that an opium plaster laid on a gladia- 
tor's head by a stratagem of his enemy, speedily deprived 
him of life ; and physicians witness the effects of exter- 
nal opiates continually. • 

Dr. Trotter says, It is well known that many of 
our fair countrywomen carry laudanum about them, and 
take it freely when under low spirits." Let such con- 
template and tremble at the eventual horrors of this 
practice. 

The plant called wild hemp (CannahU Indica), i!i 
Egypt named Assis or Haschiah, is manufactured into 
a substance called Bangue or Bang, which is much used 
throughout Egypt, Persia, Arabia, and Hijidoostan as 
a powerful and peculiar inebriant. For this purpose, a 
liquor is prepared from its juice, or its dried leaves are 
made use of. The common people among the Arabs 
pound the leaves, make a little ball of them, and swal- 
low it.* In Hindoostan the plant is grown for no other 
use than for the purpose of intoxication. It produces 
tranquillity of mind and a singular kind of exhilaration, 
during which the person laughs involuntarily, sji^aks 
incoherently, and sings and dances without staggering 
or giddiness. Like oi^ium, it stimulates courage and 
excites sensual propensities. During sleep it promotes 
agreeable dreams. 

It is singular that the common hemp plant and even 
tlie flax plant seem, in their effects on the animal eco- 
nomy, to be related to the wild hemp, called hangue. 
Lindenstolpe says, that the effluvia of the fresh herb 
hemp weaken the eyes and affect the head. And Ray 
says, that the water in which the herb lias been steeped 
is a violent and sudden poison. Common flax is sus- 
pected to give a like poisonous impregnation to the water 
in which it is long macerated, insomuch that the steep- 
ing of both flax and hemp in spring or running waters, 

« Pococke’s Travels in Egypt 



6 


niSTOBY OP INTOXIOATINO LIQUOBS. 


or in ponds where catde drin1c3 is prohibited by law. 
Such water is also poisonous to fish. 

In most of the South Sea Islands they prepare an in- 
toxicating liquor from a pernicious root called in the 
Friendly Islands kam, but at Otaheite and the Sand- 
wich Islands ava : the liquor itself is called by the same 
name. The manner of*preparing it is not only disgust- 
ing in the extreme^ but unnecessarily so ; for more ob- 
vious and cleanly methods could with the greatest ease 
be made use of, and are actually practised elsewhere. 
Mr. Anderson gives the following account of it : ‘‘ The 
kava is a species of pepper, which they cultivate and 
esteem a valuable article : it is commonly planted about 
their houses. The root is the only part used at the 
Friendly Islands, which being dug up, is given to the ser- 
vants that attend, who, breaking it in pieces, scrape the 
dirt off with a shell ; and then each begins and chews 
his portion, which he spits into a piece of plantain leaf. 
The person who is to prepare the liquor collects idl these 
mouthfuls, and puts them into a large wooden dish, add- 
ing as much water as will make it of a proper strength. 
It is then well mixed up with the hands, and some loose 
stufi^ of which mats are made, is thrown upon the sur- 
face^ which intercepts the fibrous part, and is wrung 
hard, to get as much liquid out from it as possible. The 
quantity which is put into each cup is commonly about 
a quarter of a pint. The immediate effect of this beve- 
rage is not perceptible on these people, who use it so 
frequently; but on some of ours who ventured to try it, 
though so hastily prepa^^d, it had the same power as 
spirits have in intoxicating them ; or rather it produced 
that kind of stupefaction which is the consequence of 
using opium, oi other substances of that kind. Though 
these islanders have this liquor always fresh prepared, it 
is nevertheless so disagreeable, that the greatest part of 
tliem cannot swallow it without making wry faces and 
shuddering.'* * Beside intoxicating and stupefying, this 
baneful root commits dreadful ravages on its unfortunate 
* Cook’s Last Voyage, i. 318. 
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votaries^ who, well aware of its effects, choose to pur- 
chase a transitory gratification at the cost of health, and 
even life. “ Some of us (says Captain Cook) who had 
been at these islands before, were surprised to find many 
people who, when we saw ^em last were remarkable for 
their corpulency, now almost reduced to skeletons; and 
upon enquiring into the cause of this alteration, it was 
universally allowed to be the use of the ava. The skins 
of these people were rough, dry, and covered with 
scales, which tliey say every now and then fall of^ and 
their skin is, as it were, renewed.” 

In the islands of Java and Savu the natives make 
wine, which they call tuac, from the fan-palm. On cut- 
ting the buds which are to ])roduce flowers, a juice 
trickles out : this is collected, and partly converted into 
sugar, and partly into wine, by fermentation, after whicli 
it intoxicates powerfully. It is also tlie common drink 
of the natives before it has undergone fermentation. 

The date fruit is produced on a kind of palm-tree, 
which grows in India, Arabia, and Africa, in the south 
of Spain, and the southern islands of the Mediterranean. 
The tree lives two or three hundred yeana The juice 
of the fruit, by fermentation, affords a wine, and this 
again an ardent spirit. This wine of palm is of great 
antiquity. Herodotus says, that the principal artftdeof 
commerce in Babylonia was their palm-wine, which they 
carried in casks (Clio). He says, that the Egyptians 
also knew it, and used it in embalming for washing the 
intestines (Euterpe). 

In some parts of India a wine is prepared from the 
liquor contained in cocoa nuts ; this they caU tari: by 
distillation of it they obtain a spirit called cahUf which 
is dangerous to Europeans, as it induces dysentery. In 
Persia, an alcoholic liquor is distilled from the fermented 
juice of peaches. The same is done in South America: 
but by far the greatest part of their ardent spirit is 
procured from a saccharine juice which flows from the 
sugar maple tree on wounding it: this is fermented and 
distilled. 

B 4 
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Strablenberg*^ in his description of Russia^ gives 
the following account: — The Tartars and Calmucks give 
the name of arki to a vinous spirit which they obtain by 
distOlation of mares' or cows' milk. They first put the 
milk into untanned skins sewed together; they let it 
sour and thicken. They then agitate it until a thick 
cream appears on the sdrfflce. This they remove, and 
dry in the sun, and give it as food to their guests. But 
they drink the sour milk ; they call it kumyss : or tliey 
draw from it a vinous spirit, by distillation. Gmelin 
adds, that the whole process is exceedingly disgusting ; 
and that the spirit, although very strong, exhales a dis- 
agreeable odour. The Tartars affirm that, after intoxi- 
cation with this liquor, they experience no pain of the 
head. Twenty-one pounds of milk afford six ounces of 
strong spirit. 

The possibility of obtaining ardent spirit from milk 
has been disputed by many dhemists ; but the experi- 
ments of Oseretskowsky of Petersburg have proved that 
it is possible. The result of his experiments is, that 
milk does not undergo the vinous fermentation, if the 
butter and cheese are taken from it ; either must re- 
main : and that whey, although it contains the whole of 
the sugar of milk, does not enter into the vinous fer- 
mentation, even although yest be added. The researches 
of Professor Spiehnann and Dr. Clarke have confirmed 
the statements of other travdlers on this subject. 

All the American Indians are much addicted to in- 
toxication, and they have \arious methods of inducing 
a state, in their estimation, so desirable. They have 
contrived to make wine from palm-juice ; and a Idnd of 
ale.from Indian corn, or the manioc root : these they drink 
with great freedom. The European settlers in North 
America introduced the modes of intoxication practised 
in their own country, and called in the powerful assist- 
ance of their spirituous liqaors in the work of extermi- 
naring the unfortunate aboriginal tribes ; and, truth to 
say, they found no difficulty in bringing them into high 
Quoted by Le Normand, i. 410. 
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favour. It is reported by a French author that one of 
these poor savages being asked his opinion of brandy, to 
the use of which he was so much devoted, answered, in 
the florid style of his country, it is made of longues 
and hearts ; for ivhen 1 have drank it 1 fear nothing, 
and talk like an angel.'' * 

The Rhododendron Chrysaiitlium, or yeliow-flowered 
Rhododendron, a native of Siberia, infused in hot water, 
like tea, is used amongst the Siberians as an enlivening 
beverage. In large quantities it produces intoxication, 
sometimes of so outrageous a kind as to amount to ac- 
tual delirium. A century since it was employed by the 
natives as a cure for rheumatism, and subsequent trisis 
elsewhere have proved that it is not without advantage. 

Tea, especially green tea, is another of the vegetable 
intoxicating substances : it is made use of by all civil- 
ized nations for its enlivening qualities. 'Taken strong, 
and in great quantity, it produces exhilaration, an inde- 
scribable feeling of lightness of body, as if in one's step 
he scarcely touched the ground ; along with a perception 
of increased magnitude, apparently, of all objects. Swal- 
lowed in very great excess, it produces hdfror of mind, 
an intolerable apprehension of sudden death, and iits of 
asphyxia or suspended animation.t There can J^e no 
doubt that, in abundant doses, it would prove a powerful 
and sudden narcotic poison. The royal poet of China, 
the late emperor Kien-long, composed an ode eulogising 
tea. He first describes the mode of drawing tea, which, 
when divested of his peculiar and methodical phrase- 
ology, is just the same as our own. On a slow Are 
(he says) set a tripod, whose colour and texture show its 
long use. Fill it with clear snow water. Boil it as 
long as would be sufficient to turn fish white and cray- 
fish red. Throw it upon the delicate leaves of choice 
tea. Let it remain as long as the vapour rises in a 
doud, and leaves only a thin mist floating on the sur- 
face. At your ease drink this precious liquor, which 

* Quoted by Murphy, trantl of Tacitua. 

f Dublin Hospital Reports, vol. i p, 219. 
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will chase away die five causes of sorrow. We can 
taste and feel, but not describe, the state of repose 
produced by a liquor thus preparecL*' Tea indeed is a 
beverage, the use of which is quite consistent with the 
temperance of the Chinese character. They distil a 
spirit from millet and from rice: but they make only 
moderate use of it. They also make beer from rice, in 
which they sometimes inmse the seeds of thorn-apple 
(^Datura Stramoniurn)^ to add to its narcotic power. It 
is made so strong, that when contained in close vessds, 
and buried, as is their custom to do, it will keep sound 
for a number of years. 

, The seeds of the thorn-apple are also used as an in- 
^riant by the Turks ; they sometimes substitute them 
in the place of opium. 

Coffee is a well known, and, when rightly prepared*, 
an exceedingly powerful exhilarant. It is used by 
almost all nations. The Turks heighten its effects by 
the admixture of a little opium, the bitterness of which 
it in a good measure disguises. 

In Britain, a method of producing intoxication has 
been«discoveipd which partakes more of the exhilarating 
and overpowering character than of the ferocious or ma- 
niacal. Its subsequent effects, as far as known, unlike 
those of other inebriants, are not detrimental. The agent 
which produces these effects is a gas ; it is a protoxide 
of nitrogen : it is made to act on the animal economy, 
not by swallowing, but by breathing it. If an oiled silk 
bag, quitefree from smell, anJ containing tliis gas, be fur- 
nished with a tube to hold in the mouth, and the whole 
so arranged that a person can draw tlie gas into his lungs, 
and breathe it backward and forward a few times, it will 
produce extraordinary sensations, generally of a highly 
pleasurable kind, accompanied by increased vividness of 
ideas, propensity to muscular exertion, involuntary 
laughter, and the greatest exhilaration, without the sub- 
sequent languor and depression that follow ebriety. In 
peculiar constitutions we sometimes find the only effect, 

* See Dublin PhiltMophical Journal, vol. U. p. 149. for the mode. 
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in the first instance^ to be a sensation like the approach 
of fainting. I have seen jt produce effects in all rejects 
apparently similar to apoplexy, but it was momentary, 
and did no injury. 

The vapour of alcohol copiously inhaled into the lungs 
produces the same effects as if it had been swallowed. 
This kind of ehriety is comn^u^ to coopers, porters, and 
other workmen employed in cellars and distilleries. It 
is transitory, and disappears when the person is brought 
into the open air.* 

The smoke of tobacco, merely drawn into the mouth, 
without being inhaled into the lungs, acts powerfully on 
the nervous system, and produces the effects of a stupe- 
fying narcotic : hence its use amongst the lower order& 
The chewing of tobacco has the same influence ; and if thae 
saliva be swallowed, its effects are powerful and dangerous. 
The powder of tobacco, called snuff, drawn into the nos- 
trils, produces on tliose unaccustomed to its use immediate 
but momentary intoxication, along with much sickness. 
This baneful plant is supposed to have been introduced 
into England by the fleet of Sir Francis Drake, iul586\ 
Along with the intoxicating substances^nfortuhately 
now too well known to all the world, these described, 
and a few others of uncertain efficacy, constitute almost 
the total number. I shall not pursue the subject fiir- 
tlier ; but proceed to some historical sketches of the in- 
trod^tion of a few of them into society. 

Well known as intoxicating liquors appear to hav» 
been in the early history of mankind, very little of the 
details of what was known has descended to us through 
the writings of antiquity. From this it might, perhaps, 
be inferred that their use was much more common even 
than we suppose. Facts with which every one is ac*- 
quainted will seldom formally find their way into written 
records, unless such as are composed for the express pun- 
pose of conveying elementary instruction, a task never 
Undertaken in the infancy of communities. Hence we 
find wines, &c. alluded to by ancient historians and poets; 

• Dr, Trotter’s Essay, 
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but we know almoBt nothing of their characters or dif- 
ferences, or the processes by which they wctc obtained, 
further than the general outline inferred from our pre- 
sent methods, and few scattered records. 

AVhen we consider how simple and obvious the process 
is of obtaining wine from the grape, we are led to conclude 
that the invention of it*mj 5 ist be nearly coeval with the 
existence of that fruit. The delightful sweetness of its 
juice, and its succulency, must have suggested the desire, 
as well as the facility, of separating the juice from the 
fruit, and using it as an agreeable, harmless drink. The 
principle of fermentation is present in the grape : the 
juice, if kept a few hours, will spontaneously ferment ; 
and the singular appearance of the effervescence, resem- 
bling boiling in the cold, would be a sufficient stimulus 
to curiosity *to insure a completion of the process. Mean- 
while, the taste would become vinous ; and the effects, 
when swallowed, would be so singular and so enlivening, 
that frequent recourse would be had to a process which 
afforded a liquor of such powerful and pleasing influence 
over the mind. It is, therefore, very probable that wine 
was discovei^d nearly six thousand years since, very 
ahortly after the creation of the world. But from Scrip- 
ture )jre know to a certainty, that Noah began to be an 
husbandman, and he planted a vineyard. And he drank 
of the wine, and was drunken.” From this we may 
infer tliat Noah, after the flood (year b.c. 2348), n|^rely 
practised an art previously well understood in the antedi- 
luvian world : he must actually have understood the nature 
of wine and of its previous fermentation ; for without 
this, grape juice could noi intoxicate. He even made 
wine on the large scale, for he planted a vineyard. And 
not only does it appear that he understood tlie cultivation 
of grapes in a vineyard, but that such knowledge consti- 
tuted a part of the province of the husbandman. The 
mode of narration in Scripture and every other consider- 
ation tend to prove that the making of wine had been an 
art long practised before the flood, and not invented by 
Noah, as has lieen often supposed. If otherwise, the 
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extensive cultivation of grapes^ such as a vineyard im- 
plies^ would scarcely have been undertaken for the mere 
sake of the fruit. We have, therefore, certaiii evidence 
that wine has been known upwards of four thousand 
years, and presumptive evidence that it was known 
nearly two thousand years earlier. 

What the name of wine nugfit have been, in the pri- 
mitive language of mankind, tliere are now no means of 
determining ; but it is very probable, that it was much 
the same word as is used to express it by Moses in Gen. 
ix.21. viz. from rty to press out. From the similarity 
of the name of wine in most known languages, it seems 
probable that all nations derived their knowledge of that 
beverj^e from the antedilu\ian world through Noah ; 
and that the discovery Avas not made (as I may express 
myself) a sccon<l time, in any future ago, or by any 
other nation. From p' we have omx in the Greek, 
vinum in Latin, vino in Italian and Spanish, vin in the 
French, wain in the Gotliic, in the Welsh, uin in 
the Cymbric, UUin in the old German, viin in tlie 
Danish, wim in the Dutch, pm in the Saxon, and wine 
in the English, • 

The invention of an intoxicating liquor from com has 
been attributed to the Egyptian deities Osiris an^ Isis, 
who, while on earth, were great benefactors to an indus- 
trious and intelligent peojilc. However backward the 
modarn Egyptians may be in agriculture, Osiris col- 
lected all the information on the subject within his 
reach, and taught it to his people, who then practised 
it with effect: and in these labours he was effectually 
assisted by his wife and sister Isis, the Ceres of the 
Romans. The opinion entertained by those of our own 
times, who have attempted to trace the history of fer- 
mented liquors, is that the Egyptians, not having grapes, 
possessed no wine ; and that, as their climate required 
the aid of such a stimulant, Osiris, one of their princes, 
invented the art of making a wine from com. 

There are certainly passages in the ancient writers 
which seem to countenance this opinion, if not positivdy 



14 HISTORY OP INTOXICATINO LIQUORS. 

to support it : but there has been some misconception^ 
and even misquotation. The subject is several times 
alluded to by Diodorus Siculus. In the first book he 
saysj that wherever the vine was not founds Osiris taught 
the people to make a drink from barley, not much in- 
ferior to wine in point fragrance and efficacy. Again, 
he says, in the same book, a drink which they call 
zythum is made by the Egyptians from barley, not 
much exceeded by wine in smell and taste. In the 
fourth book, the amount of two passages is, that Bacchus 
(who is the same as Osiris) having discovered the ma- 
nagement of the grape, and the properties of wine, 
tSught mankind how to make a drink from barley, 
called by some zythum, not much inferior to wine in 
flavour and fragrance ; when their climate and country 
were such as not to produce grapes. 

In these passages it is nowhere said that the Egyp- 
tians had no grapes, and that on this account they were 
obliged to use barley-wine. Herodotus, indeed^ gives 
some colour to the opinion, when his statements are 
connected with those of Diodorus. Herodotus says, the 
Egyptians use wine made from barley, for their country 
does not produce the vine. * To this statement we 
mayt oppose another made by Diodorus in his third 
book : he says Bacchus (i. e. Osiris) is reported to have 
taught the Egyptians the management and use of the 
vine, as also of wine, apples, and other fruit. Now liis 
tuition would have been to very little purpose if they 
had no vines. In shore, the supposition that there was 
any thing in the soil, climate, or condition of Egypt 
unfriendly to the growth of grapes cannot hold. Dr. 
Pococke, during his travels through Egypt, met with 
numbers of vineyards, from the grapes of some of which 
the Christians made very good wine. Many of these 
vineyards were on the b^ks of the Nile, which still, 
as it ever did, overflows its boundaries and inundates the 
country. Other travellers report that grapes are grown 

Herod. Euterpe. 
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throughout all the adjoining countries^ and on the shores 
of the Levant. Testimony is also deducible from anti- 
quity. Moses says nothing direct of vines in Egypt; 
but the persons whom he sent to spy out the land of 
Canaan/* not very far from Egypt, returned and brought 
from the brook Eschol a cluster yf grapes which required 
two men to carry it.* Thii^might well be : clusters of 
graj^es are recorded in modern times weighing from 
twenty to forty pounds, — no inconsiderable load for a 
twenty days* journey. When the Israelites murmured 
against Moses and Aaron, in the desert of Zin, they 
said, and wherefore have ye made us come up out of 
Egypt, to bring us into this evil place ? It is no pla^ 
of seed, or of figs, or of vines, or of pomegranates: 
neither is there any water to drink.**t Here is actual 
allusion made to tlie vines of Egypt. Is it to be sup- 
posed that the most important of all fruits would be 
found in the most luxuriant profusion in Syria, and be 
neglected in a next neighbouring country, which pro- 
duced the pyramids, and at one time contained 20,000 
cities, and the soil and climate of which arc proved to 
have been well calculated for their cultivation } If there 
be any truth in the o])inion that Osiris was son of Ham, 
son of Noah, who so well understood vineyards ati^d 
wine, can wc sui)pose that a prince, so anxious for the 
instruction of his subjects in arts, would have omitted 
to introduce an art considered of such importance to a 
community? This reasoning applies with the more 
force, as it is not stated at what particidar time Egypt 
was without vines. 

I am aware that there is a passage of Plutarch which 
seems to afford testimony of a very opposite nature to 
the facts and inferences here brought forward : and even 
to assign a powerful reason, not only for the neglect of 
vines, but even for their extemination. Plutarch says 
that, until the days of their king Psammetichus, who 
died B. C. 6*1 the Egyptians did not drink wine, 
believing it to be the blood of those ^ants that had 
• Numbers, xiii, f Ibid. xx. 
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been killed in their wars widi the gods. The vine (as 
^ey supposed) grew from the ground impregnated with 
the blood of the^ giants : and hence they did not offer 
libations of wine to their gods^ believing it to be ab- 
horrent to them. 

From this account, one might be at once inclined to 
infer, that the religious*h%tred of the ancient Egyptians 
to wine was the source of the invention of barley-wine 
as a succedaneum for an article which they believed 
necessary in so moist a climate : for aceording to Hero- 
dotus (Euterpe), no nation in the world paid more atten- 
tion to health and dietetics. But as Plutarch, as far as 
L ean learn, is the only ancient author who afhrms that 
the Egyptians entertained these notions, although so 
many others have described their manners and customs, 
the statement comes to us comparatively unsupported. 
And were the case such as he represents it, the grape 
would have fallen a victim to their superstitious zeal, 
would have been exterminated, and could not have been 
alluded to by the Israelites as one of the ^viable pro- 
ductions of Egypt, as it is stated by the inspired writer. 
And as Diodjins, who lived almost two centmics before 
Plutarch, tells us that Bacchus is reported to have 
taught the Egyptians the use of wine, it is obvious that 
he would have modified, contradicted, or observed upon 
the report, had he ever heard of the facts stated by 
Plutarch. Nor would he have introduced the subject as 
matter of praise to any j>erson who had taught the use of 
a fruit that was abhon-ei«t to the notions of the most 
superstitious people in the world. 

There is other testimony which seems decisive against 
tlie statement of Plutarch. The royal psahnist, who 
lived twelve centuries before Plutarch, and whose infor- 
mation must have been so much more correct, in 
recounting the visitations of the Egyptians, which took 
place four centuries before, says, he smote their vine^ 
also, and their fig-trees, and brake the trees of their 
coasts.” Here, then, not only a punishment, but a 
aevere one, for disobedience to the will of the Almighty, 
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was inflicted through the intervention of a fruit, which, 
it is therefore clear, must have been considered by the 
Egyptians as an object of their greatest^olicitude instead 
of ahliorrcncc. 

Tlierc are also other statements which are yet to be 
noticed. We have it on the authority of HelJanicus, that 
v'hie wai^ first kiiotrn at Plh{^fiio7ij a town of Egypt : 

hence the Egy])tians arc thought to derive their iiiimo- 
deiate love and use of this liquoi’, which they thought so 
r.eeessary to Imman bodies, that they invented a sort of 
wine inailc from bailey, for the poorer sort, who wanted 
incney to purchase that which was pressed from grapes.”* 
'rhis, indeed, seems to he tlic truth : it is more consisteiK 
with reason and history, sacred and profane ; and iu 
IS quite clear that wine could not have been first know'll 
at an Egyiitian town), if the Pigyptians had no vines. 

As some have it, the counsellor and friend of Osiris 
was IMizraiin, grandson of Noah. Some say that Osiris 
was liitriself Mizraim, the descendant of the just man. 
]*rohal)Jy tln^ wise and powerful prince took tlie inven- 
tion of aij intoxicating liquor from coin, either direcGy 
or indiicctly, from the illustrious peisoii \fiicse trans- 
gression against temperance is j)erj)ctuatcd in the sacred 
record. ^ 

If TNIiziaiin and Oshis lie the same person, it would 
follow that Osiris reigned as tlie tiist monarch of Egypt 
I 88 years hd'ore ( Inist: the empire continued during 
1()()\'J years. Heer would, therefore, new^ he an inven- 
tion of about 40(K) years, it being understood to mean 
unhopped beer or barley wine ; hopped beer is a modern 
imjirovemcnt. 

It is a singular circumstance that the word berr seems 
to l)e of Ileluew origin, as well as the name of the other 
I’enneiited liijuor, triut', and that the invention of both 
should he thus traceable to the family of Noah. If w'C 
read the woril corn wilJiout the vowel point, merely 
supplying a short cmiueiating vowel, it will sound like 
Ire in sabre, or her. The Hebrew language modified 

* Potter, Antiq. Or. 
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tself into the Phoenician, and that again into the Saxon. 
We accordingly find the Saxon word bepe, Imrley, to have 
A singular resemblance to its parent The colouring 

given by the ancient Saxon to the languages of Europe 
is perceptible in many words: hence we have the 
English beer, the French hierc, and the Italian hirra. 
Some derive the word teen pom the Latin verb hihere, to 
drink, — a sufficiently remote analogy. If the deriva- 
tion be from the Latin 4t all, I think it more probable 
that it is from hevere, the word made use of in place of 
hiherc towards the end of die sixth century, when the 
Latin ceased to be a living language. Bn^ere vras no 
dbuht pronounced at that time as it would have been by 
*the earlier Romans, he-vye^re: it vras afterwards con- 
tracted into here. But the Saxon bepe has been re- 
tained in English up to the present time, for there is a 
kind of barley called here or bigge. The English word 
heer was, a few centuries since, spelt here: and beer 
has at all times been made from barley. We may 
therefore incline to believe, that the etymology of the 
word not only proves the remote antiquity of the 
beverage, htit traces the invention to the family of Noah, 
provided that the grandson of the patriarch was really 
moi^rch of Egypt. 

The Latin word eereviein (beer or ale) is derived in 
the same way, the name of Ce^His, goddess of corn, being 
applied to corn itself. 

Admitting, then, that die invention of harley-wine 
originated in Egypt, not because they had no vines, but 
because a stimulating liquor, cheaper than grape wine, 
was required for the use of the common people, we can 
trace the use of it extending throughout Europe. Dion 
Cassius says, that the Pannonians who inhabit the 
banks of the Danube have neither oil nor wine, except 
a very little, and that little very bad : they eat barley 
and millet, and from these two kinds of grain make a 
drink. ” * We learn from Ammianus, that a similar 
liquor, called sabaia, was prepared from barley or wheat 

• lib. 49. 
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in Illyricum, .Tacitus declares, that the ancient Germans 
were much addicted to drunkenness, and that amongst 
them it was no disgrace to continue drinking night and 
day:" — “ they prepared a beverage from barley or wdxeat, 
which they made into a liquor somewdiat resembliixg 
wine. Those who live near the banks of tlie river puj- 
cliase wine." * Pliny exclaims*, the whole world is 
addicted to druukeiiuess : th^perverted ingenuity of man 
has given even to water the poifer of intoxicating, wliere 
wine is not procurable. Western nations intoxicate 
themselves by means of moistened corn." f — “ A drink 
made in this way is called xythum in Egypt, celia and 
veroa in Spain, and cerevibia in Gaul and the other pro- 
vinces." { It would appear that the barley wine, as 
made in some countries, was ratlier an indiflerent beve- 
rage : that of the Germans was “ humor ex hordeo cor- 
ruptus,** The sahaia of the Illyrians ‘ is called by 
Ammianus liquor paupertinvs” a poor or weak liquor. 
Xenoj)hon, however, describes the oTvo^ or barley 

wine, of Armenia, as a very strong liquor, if not mixed 
■with water; and very grateful to those accustomed to 
its use. § m 

It is only in this indirect way that xve can learn 
any thing concerning the quality of the corn wines of 
antiquity, liecause we kiiov? nothing of the mode o! pre- 
paration. Were w^c acquainted witli the process, the 
case would be otherwise ; and the chief fact of wliieh we 
are ignorant is, whether or not any ferment was made 
use of. Without yest, the slight fermentation, which 
takes )>lace spontaneously in corn liquors, would afford 
a i^oor, vapid, acidulous drink, with very little exhila- 
rating power ; and to the taste of us moderns it would 
prove not a little disgusting. Yest was certainly known 

* De Monb Germ. ^22. 

f Est et orcidcntis populifi sua cbrictas/>t//Tf> Plm 1 xiv c 2£ 

I concowc J mge mnditlfi alludot to the malting prm'c»s which the corn was 
made to itndtTgo, the first stage of which ifc moistening or steeping it in 
water It ho, the pannage i.s valuable, as it huppben a pait of tlie prycC'-i, 
U|>on wlilch all otJuT authors are silent Tlie t^an^l.ltIon of tliene two 
words given by Dr Henry, — “ corn and water,” — sccran not to be borne 
out by maiUda^ and to lead to a false sense. 
t Phil 1 xxiii. c. 25. ^ Anabasis (Ilutchiiis^ni), SyA 

c 2 
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to the ancients: Pliny says^ “the frothy head of all 
these liquors is used by ladies for beautifying the skin of 
their faces * ; " but he does not say that it was UvSed in 
brewing. At Pcluauin^ situate on the Pelusian mouth 
of the Nile, they iriade a sweet and a Intter drink from 
barley : the former was called ear mi, the latter w\as die 
xj/thum. Professor lic^kijiatin says, that, according to 
Columella, this bitter taste was communicated to it by 
the bitter lupine ; but, on reference to Columella, 1 find 
no such passage. I have already assigned a reason for 
believing dial the corn was malted ; and there is this 
stronger reason for supposing it, — that raw corn would 
aifford scarcely any ardent spirit, and the liejuor would 
be weak and vapid. From Athena'us we Icaru, that the 
barley, ivbatever slate it was in, ivas bruised ; so tJuit, 
on liie whole, it appears probable tliat zytbum was r.utii 
like our beer, and prepared in the same maime»\ 'I'm 
barley was first malted, then ground ; next an infuson 
was made w'itli water; to this, perhaps, yest (then cci- 
taiidy known) was added, after the ]>roper hitler 1 Lti 
been counnunicatc 1 : the fermentation then jirocceded. 

A d]ink«»oj’ much die same nature is vStill coinn on 
in Kgyjit. Dr, IVicockc says, “die most vulgar peoule 
make a sort of beer of barley without being malted ; 
and^hey put somclhing in it to make it intoxicate. ^J'bi y 
make it ferment: it is thick and sour, and will nut k'.ep 
longer tliaii three or four days.” t 

AFe possess some more certain informaLion will) 
regard to ancient grape wines. The juice of the grajie 
naturally contains both the ferment and the fei meutabic 
matter ; hence the qualities of wine must have been in 
all ages pretty much the same, and there could have been 
but little variety in the process. 

Gibbon observes, diat in the age of Homer die vin, 
grew wild in Sicily and the neighbouring shores, but no 
wine W71S made from it. One thousand years after, 
Italy could boast that of fourscore most generous wines 
more than two thirds were produced by her owm soil. 

f Ijb. 22. in fine. f Description of the East, i. 182. 
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Amongst the Romans wine was made by trampling 
the grajx'h so as to ))riiisc them well. Tart of the juice 
ran out spontaneously, and was kept apart for making 
a better sort of wine, called ‘irparonouj or vmum prhna^ 
riant. Another part was obtained by the press and 
strainer; it afforded a worse^ wine, called 
l^lie fermentation was then •allowed to proceed ; and, 
when finished, the wine was cleared wdth the yolks of 
pigeons’ eggs, and then stored in earthen or leathern 
vessels, well stopiied u]>. These W’ere often hung in the 
smote of a ehiinncy, at some distance above the fiic, in 
order to mellow. C^dumella says, that this practice 
imparts to wines a premature age: — Finn crferiTts 
vcf fis/rA'ctoit qtifC fnnti quodam tenore prcvcoquon 
riinteiu t nth ant.” ^ 

Tlie first use for which wine was employed by tlie 
Romans was in religious ceremonies ; and for ever after, 
even at their feasts, tlic custom was letaincd of pouring 
out a lihaiion to the gods, before they drank any themselves. 
The Gieeks did the same, and employed it as a libation 
to the ilea l. Its use was for a long lime very limited. 
Roman wonun were not allow'ed to drink It, unless at 
sacrifices. To smell of it Avas a great disgrace; and a 
woman convicted of drinking to intoxication was ^isited 
wnth no Ies-5 a punislimcnt than death. It ivas consi- 
dered a national stigma on the Grecian ladies tliat, 
according to the custom of their country, they drank 
wine, even while unTna»'ried. Men under the age of thirty 
were not allowx’d wine, unless on religious occasions. In 
time it began to be used more freely: vineyards were cul- 
tivated in such abundance, that, in order to protect the 
interests of agriculture, arid to check the growth of in- 
temperance, ciii edict was issued by Doinitian, ordering 
the destruction of half the vineyards, and prohibiting 
the further jdanting of vines without licence from the 
emperors. Tliis law was abrogated by Probus, wlio 
ascended the throne A.D. 270. 

At Roman feasts the wine was contained in earthen- 
* Lib i a 
c 3 
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•ware vases or glass bottles, with a label indicating its 
age and quality ; for they set the grejftest value on the 
oldest wines. Sometimes the wine was perfumed ; and 
often it was cooled with snow. It was almost always 
mixed with water, being seldom drank by itself : t)ie 
guests did not mix it; Ijut for this purpose boys of great 
beauty were in attendance^ who measured it into cups as 
required. The mixing of water with wine, at all feasts, 
was enforced amongst the Greeks. As the Scythians and 
Thracians mixed no water, and were much addicted to 
drunkenness, if a Lacedficinonian did the same he was 
stigmatised as a Scythian toper. The wine at Roman 
efltertainmcnts was served at the second course along 
with fruits. A jjiece of etiquette, — to dispense with 
which woul/1 have been a manifestation of pride, and to 
comply with which would in the present day be consi- 
dered a strange piece of politeness, — was to taste a cup of 
wine, and then hand the same cup to some other person. 
So Martial’s keen epigram on a person who had a bad 
breath, or a sore mouth : — 

** 0;io(l nulh caliccm tuum propmas 
llununf facif., IJerme, non superbe ’* L, ii. 15. 

** That wlirn you’ve drunk you offer none your glass, 

^ Should, not lor pride, but for good breeding, pass.” 

The Romans drank healths, either to each other or 
to an absent friend ; and the quantity drank was in an 
exact proportion to the number of letters in the person's 
name, — not to the <legree of friendship. 

But the most extraortlinary of their convivial customs 
was the following. A skeleton was sometimes intro- 
duced at feasts, or the representation of one, in imitation 
of the Egyptians ; upon which the master of tlie feast, 
looking at it, used to say. Drink and be merry, for 
tlius thou shall be after death.* Strange indeed must 
have been the temper of mind that could be excited to 
mirth by such a spectacle. 

* rovTtf iaiuv tr7tt n xeti ngmir inew etxoOmuv reuvroff- 

Herod, b. il. 78. 
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The Romans and Greeks had a great variety of wines, 
and they seem tc^^have been not a little devoted to their 
use, as appears by the frequent mention of them by their 
poets. Amongst the early Greeks drunkenness from wine 
was quite fashionable ; and for the invention of the 
means of intoxication they paid divine honours to Bac- 
chus. Saturn had tlie honour of the invention amongst 
the Romans. Falernian, Chian, Opimian, Massic, Sur- 
rentinc, and a variety of others, were in high estimation. 
The vinum Sabinum was, perhaps, the worst in use : — 

** Piopinas moilo conditum Sabinum 
<Jmh(j[iuim plumbea vina vult in auro *’ Martial. 

• 

Why give vile Sabine, — that not even old, — 

W'oithless as lead, though tjuafr'd from cups of gold ” 

Some of their wines were flavoured with a kind of 
pitch, or with aromatic herbs. Many ol‘ the Roman 
wines were of an extraordinary age, and were propor- 
tionately valued : — 

** Vinaque pcrpetuis jEvo ecrtantia fastis.” Sta’iics. 

Horace speaks of wine Marsi memorem fluclli,"' that 
is, nearly 70 years old. It was sometimes drank at 100 
ycar.s of age. And the Opimian wine, which had been 
made in the time of the consul Opimius, was 20(f years 
old. Pliny probably expressed his own opinion only 
when he dispraised wine of more than 20 years old. In 
order to preserve their wines to these ages, the Romans 
concentrated the must or grape juice, of which they were 
made, by evaporation, either spontaneous in the air, 
or over a fire, and so much so as to render them thick 
and syrupy. l"he Lacedaemonians had an extraordinary 
custom of boiling away a fifth part of the wine. They 
then kept it by for four years, when it was fit for drink- 
ing. Were our modern wines thus treated, they would 
have few votaries. 

The process of evaporation to a syrupy consistence is 
by no means necessary to their being preserved, as was 
desired amongst the Romans : wdnes«ot treated that way 
c 4 
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have been known to keep equally long. Newman iiiforhis 
uSj that the tartish German wines k^ep the longest of 
any : some of them have been kept for two or three hun- 
dred years : and in Strasburg there is a cask four hundred 
years oldj and many above seventy ; the wine being occa- 
sionally racked off into smaller and smaller casks, that 
the vessel may be contiifually full. These very old wines 
are preserved rather for curiosity than use, as they not 
only grow too strong for drinking, but at last quite dis- 
agreeable.” ^ Some years since, in an old well in Lon- 
don, were found some bottles of wine, which fiom 
various circumstances, especially the glass being in a 
state of decomposition, and the shape of the bottles, 
■were considered of great antiquity. On account of a 
quantity of burnt wood which surrounded them, it "was 
thought that they had lain there since the great fire of 
London in 16‘6'(). One of these bottles contained excel- 
lent Malaga : the others contained what appeared to have 
been port ; but the spirit had changed into vinegar, and 
tlie vegetable matter was* in a state of putrefaction.” t 
Ouring the excavation of the ancient city of Hercula- 
neum, which was buried by an eruption of X’esuvius 
more than seventeen hundred years ago, an earthen vase 
containing wine was found in a ccUar: it was solid, and 
reseifibleil a mass of porous, dark violet-coloured gla,ss. 
It is i)robable that this mass had been an evaporated 
wine. 

Many of the wines described by the ancient writers 
seem to have been rather the stock from which wdiie w’^as 
to be made, than the wine itself. They were often so 
thick as to require solution in hot water, and filtiation, 
before they were fit for drinking, as appears by the state- 
ments of Pliny and Aristotle. From the circumstance 
of their being in this soft-solid form, it appears tliey 
could not have been much fermented. MiiU^ unless as 
liquid as water, will not ferment; and if wine, after 
evaporationy leaves any residuum sweet and agreeable to 
the taste, it is proof that any degree of fermentation to 

♦ Newnmn's Chemistry, p 4^15 f iJranite’n Joiiriuil, i 1.7i. 
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which it had been subjected must have been trivial. 
Besides^ it is an ^opinion maintained by respectable au- 
thoritiesj that boiling down any sweet vegetable juice has 
a tendency to lessen its susceptibility of fermentation. 
Newman says, “ it is oliservable that when sweet juices 
are boiled down to a thick consistence, tliey not only do 
not ferment in that state, but ard not easily brought into 
fermentation, when diluted with as much water as they 
had lost in the evaporation, or even with the very indi- 
vidual water that had exhaled from them. Thus sundry 
sweet liquors are preserved for a length of time by boil- 
ing.” (p. 441.) From these considerations, it is pro- 
bable that the qualities for which the Romans aiyl 
Greeks valued their wines were very different from tliose 
sought after in the present day ; that they contained 
much saccharine matter_, and little alcohol. 

The sui)position that they contained but little alcohol 
corresponds with the facility with which they froze in 
temi)eratures which stronger wines would have sustained. 
Xenophon mentions, that after the celebrated retreat of 
the 10,000 Greeks, they encountered such a frost and fall 
of snow in the plains of Bithynia (now a part Anatolia), 
that the wine froze in the vessels in use at their meal.* 
Ovid, while in banishment at Tomos, in Lower Moesia 
(now Bulgaria, in European Turkey,) writes <K the 
neighbouring climate that they took their wine in 
lumps : nec hausta ineri, sed data frusta bibunt.” t 
And Virgil speaking of the people on the northern 
shores of the Black sea, says, — 

** Hut where Mfeotib Scytlija’sji waste divides. 

And turbid I^ter rolls his yeflow tides, — 

There crystal chains at once whole pools confine. 

And hatchets cleave the congeluted wine.” 

5ome have affected to disbelieve the accounts given 
by the ancients of the freezing of their wines ; but well 
might this have happened when there are authenticated 
facts on record of the freezing of the strong wines of 


* Anabasis, Z^ 


+ Tristia, 1 3. 

\ Virgil means SamtatM^. 


t Georgies IlL 
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modem times, and even of spirit of wine, if not pure. 
It appears, however, tiiat a kind of analysis of the wine 
takes places in the process, the watery part separating 
from the spirituous portion, — the former freezing, and the 
latter sometimes remaining liquid in the centre. Para- 
celsus had observed this, but expressed it in the enig- 
matical language of lii^ day : he speaks of striking the 
essence of wine to the centre by means of cold. Boyle 
froze French and Rhenish wines into ice. He relates 
as follows: — A physician of my acquaintance having 
purchased some Malaga sack at Moscow, which was drawn 
from a frozen hogshead of the same liquor, it proved 
much better and stronger than was expected ; hut the 
remaining part of the ice, being thawed, was little more 
than phlegm. The doctor also observed the like to hap- 
pen in some other liquors : he did not, however, find 
the spirituous part always retired to tlie centre of the 
vessel, but that it lay sometimes interspersed among the 
ice.’* Mr. Boyle also instances that certain wines brought 
to Moscow are so frozen on their arrival, that the casks 
arc staved, and the wine cleaved with hatchets. He 
further addi^ces the case of a barrel of strong beer, left 
by some sailors on shore in Greenland. On their return, 
next year, it was found hard frozen ; but running a 
heate*?l spit into the middle of the ice, tliere issued out 
a turbid liquor that was exceedingly strong and spirit- 
uous, whilst the frozen part was almost insipid.” * 

In Ellis’s voyage for the discovery of a north-wes' 
passage (1 746’ and 7), it is stated that at Hudson’s Bay, 
lat. ,57° 30', some of the casks of small beer were frozen, 
and the casks burst. In the heart of tlie ice tlie si)irit- 
uous parts remained fluid : tliis liquor was strong, but 
the ice, when melted, tasted quite vaind.*!* But we shall 
not doubt that wine freezes, when wc read the following 
from the same account: — “If we touch iron or any 
other smooth solid surface in the winter, our fingers are 
frozen fast to it ; if in drinking a dram of brandy out 


* Shaw’s IJoylc, i, (310. 


t Ellis, p. J80. 



HISTORY or INTO^flCAtlNG LIQUORS. 


27 


of a glass^ one’s tongue or lips totieh it, in pulling them 
away the skin is left upon it. An odd instance of this 
kind happened to one of our people, who was carrying 
a bottle of spirits from the house to his tent ; for not hav- 
ing a cork to stop the bottle, he ^ made use of his finger, 
which was soon frozen fast, by which accident he lost ar 
part of it to render a cure practicable.” He further adds, 

strong brandy, and even spiritvS of wine, wdll freeze ; 
but the latter not into a solid mass, but to the consistence 
of oil, when the weather is between temperate and 
freezing. All the liquors under proof freeze to a state 
perfectly solid, and burst the vessels that contain them, 
whether of wood, tin, or even copper.” • 

Hollinshed mentions the freezing of ale and wine 
amongst other prodigies. Tn the daies of king James 1. 
(who ascended the throne 1 .^ 06 ), simdrie strange and 
monstrous things chanced in Scotland. A‘t Pertli there 
was a sow that brought foorth a litter of pigs with heads 
like unto dogs. A cow also brought foorth a calfc hav- 
ing a head like a colt. In the harvest before the king’s 
death, a biasing star was seen with long streaming hcfims. 
And in the winter following the frost was so^vehement, 
that ale and wine w’ere sold by the pound w^eight, and 
then melted against the fire.” (V. p. 428.) Frozen ale 
w^as sold by weiglit in 1 1 Oy in Scotland, the frost being 
intense.” (p. 304.) 

From all these instances it therefore appears incon- 
testable that wines may be frozen, and that there is no- 
thing fabulous ill the statements of the writers of an- 
tiquity. 

We have next to trace the progress of the different 
vinous liquors which have been made use of in the Bri- 
tish isles in ancient times. Previously to the conquest 
of Britain by the Romans (B. C. «^d.), agriculture was 
almost entirely unknown in the island. The Romans, 
well versed in this important branch of knowledge, taught 
the British the arts of peace as well as of war ; and, dim- 
ing the time that they maintained possession of the 
island, so far advanced were the inhabitants in civilis- 
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ation^ that they exported corn and cattle in abundance, as 
well aa metals, and ]>carls of great beauty. Before the 
introduction of agriculture into Britain, says Dr. Henry*, 
mead^ that is, honey diluted with water, and fermented, 
was probably the only strong liquor known to its inha- 
bitants, as it was to many other nations in the same 
circumstances. This Icontinued to be a favourite beve- 
rage amongst the ancient Britons, and their ])Ostcrity, 
long after they had become acquainted with other liquors. 
The mead-maker was the eleventh jicrson in tiignity in 
the courts of the ancient princes of Wales, and took 
place of the physician. The following ancient law of 
tJiat principality show^s how much this liquor was 
esteemed by the British princes: — “ I’here are three 
things in the court which juust be communicated to the 
king before they are made known to any other person : 
first, every sentence of the judge ; second, every new 
song ; and, third, every cask of mead. This was, per- 
haps, the liquor which is called by Ossian the joy and 
strength of the shells, with wdiich his heroes were so 
much delighted. 

Mead w^’-s a favourite and an ancient drink in Ireland. 
It is mentioned in the seventh century, and was called 
by the Irish iniodh and tuil-fiori^ that is, honey- wine. 
It is‘ mentioned in the life of St. Berach, who flourished 
in the seventh century, and in the annals of Ulster 
under the year 1107.t That it was a common drink in 
Ireland would he probable, had w^e no stronger evidence, 
from the great ahundance of honey in the country : it 
was so abundant, indeo,i, as to he an article of export. 
From a pamphlet printed in London, l()4‘(), wc learn 
that a ship was freightcil at Waterford, and captured on 
her passage: she was laden with 70 tons of kelp, 13 
packs of skins, 8 barrels of tallow, 6 packs of wool, 5 
sacks of linen yarn, and y hogsheads of honey. But 
Cambrensis says, We had at this time plenty of Poitou 
wine, wliich we took in exchange for poultry ; and which 


♦ flwt. England, u. 362 


f Ware (by Harriss), n. 182. 



IllSTOKY OF INTOXICATING LK^UOllS. 2 [} 

Lonibarde, in the seventeenth century^ declares was our 
chief wealth.”* 

After the general introduction of agriculture into Bri- 
tain by tlie Romans, ale or beer became the common drink 
of all the British nations, as it had long been of all the 
Celtic people on the Continent. The method by which 
the ancient Britons and other Celtic nations made tlieir 
ale is thus described by Isidhrus and Orosius (begin- 
ing of fifth century) : the grain is steeped in water, 

and made to germinate : it is then dried and ground ; 
after which it is infused in a certain quantity of water, 
which, being fermented, becomes a pleasant, warming, 
stiengthcning, and intoxicating liquor.” This ale wjjs 
most commonly made of barley, but sometimes of wheat, 
oatB, and millet.f Its taste was essentially different 
from modern ale, as there 'were no hops made use of, 
but in ])lacc of them various disagreeable bitters. The 
J )anes, while in Ireland, arc said to have used heat/i for 
brewing tlicir ale. 

Ale taJvcs its name from the Danish word oc/o. The 
Britons gave it the old name kwrw or cAcrw, for which 
wc have, by corruption, in Dioscoiides, He 

says (B. C. »10.), the Britons and Iberians (li^^ermans), 
instead of wine, use curmi, a liquor made of barley. 
A Norman jioet banters this liquor with more wiinhan 
Until in Latin verses, of which the following is a trans- 
lation, substituting in one line a Latin woid for the 
very plain English used liy the translator: — 

“ Of this str.ingp nniiK, so hko tl-i* St\fM;ii] bko 
Mtii rail It ({/>’, ] know not \\h.it to luako 
'J'lioy (Iriuk it lliH k, r/ uniKlrous t?iin : 

.W'hat stole of drey, inubt needs rem on within I” 

The Irish have no name for this drink but harm, 
which signifies liquor in general ; but they understand 
by it ah.^ I'hcy drank ale on all occasions, at ordinary 
entertainments, and even at funerals. For the custom 
of the ancient Irish was to convert a funeral into a 


* Lcdwicirs Antiq. of Iiclund. 
t Camden, ."02. 
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festival ; as^ indeed^ is pretty much the case witli the 
lower orders to this day. They are said to have taken 
this custom from the Germans ; and^ although an un- 
becoming one^ it is not more so tlian the usage of the 
polished Romans^ who acted comedies at funerals. The 
Adelphi of Terence, a play of no very moral tendency, 
was performed at the*- funeral of the Roman general 
Paulus -^inilius, B. C. *l68. Mr. Hardiman, in his 
'^Ancient Deeds,” p. 80., gives us a translation of an Irish 
award made in 1 592, which mentions that LoghUn Roe 
is entitled to '' a great cow, which was killed for the 
funeral of John M^Murrogh O* Slattery, together with 
the wheat and liquor provided for the same.” The 
killing of the cow is explained by the following curious 
canon concerning the rights of a dead body, taken from an 
ancient Irish synod, in these words: every dead body has 
in its own right a cow, and a horse, and a garment, and 
the furniture of his bed : nor shall any of these be paid 
in satisfaction of his debts, because they are, as it were, 
peculiar to his body.” 

The manner of serving the ale at entertainments 
amongst the ancient Irish is thus described by Sir 
James When the Irish were at their ordinary 

entertainments, they sat down in a ring, on rushes or 
beds •-of grass, instead of benches or couches. When 
they were placed, three-legged wooden tables were set 
before them, covered with victuals, after the manner of 
the ancient Gauls ; such as bread baked on a gridiron or 
under the ashes, milk-meats, flesh and fish both broiled 
and boiled : the waiters in the mean time serving drink 
about in cups made of wood or horn, and sometimes of 
brass. 

It is very probable, if not certain, that wine was not 
known to the Britons previously to the Roman conquest. 
The Britons were a simple and barbarous people. It is 
not likely tliat a nation living in turf-built huts, amidst 
woods and bogs, whose painted bodies were covered by 
the skin of some animal, which was their only garment, 
had as yet obtained from foreigh countries such an 
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article of luxury as wine, or could prepare it frora a 
fruit not a native of their soil. Indeed, they held little 
intercourse with any nation. Herodotus, who wrote 
four centuries and a half before the Christian era, knew 
little more of the islands callerl Cassiteiides, one of which 
is Britain, than that it exported tin. The Phoenicians 
were the only people that maintained any commercial 
intercourse with the island; ftr that, in fact, exactly 
knew its situation on the globe: and their knowledge 
they carefully kept to themselves. The grape was not, 
at this period, known as a possible production of Britain : 
nor was it grown tliere for many centuries after. Taci- 
tus asserts, that the soil abundantly produces aU fruitg 
except the olive, the grape, and some others, which are 
indigenous to a warm climate." * 

There is still stronger testimony than this. Boadicea, 
queen of the Jceni (now die country about Norfolk), 
having been treated with the utmost barbarity by the 
Roman conquerors, determined (A.D. 6l.) to avenge 
her wrongs. Preparing for battle, she harangued her 
army. In an eloquent appeal to their feelings she said,— 
comparing the simple habits of her country with those 
of the Romans, — to us every herb and root\|re food; 
every juice is our oil ; and water is our wine — irSiv Bf 
CBwp This seems a distinct declaration that^hey 

had no wine. 

On the accession of Probus to the imperial purple 
(A.D. 278.), that illustrious emperor, having achieved 
die conquest of Gaul, revoked the edict of Domitian, 
and privileged the provinces to plant vines, and make 
wine. Britain was included in die licence. The Ro- 
mans had been emigrating into Britain for nearly three 
centuries previously to this period ; and they brought 
with them the arts and manufactures of their own 
country. Some time previous to this, wine had been 
abundantly imported into Britain : but wine was ac- 
tually made there about A. D. 280. Bede says, (A. D. 

* In Vit^ Ap-icolfie, { 12. 

t Dion CmsIus, lib.lxii. 1, In the meagre report given of this famous 
speech by Tacitus the above pwage does not occur. 
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73 i.) viiieas etiain quibusdam in locis germinant.** 
And Holinslied brings forward the following proofs, 
that wine might bane .growne in tliis Hand hereto- 
fore: first the charter that Ihobus the emperour gaue 
equallie to vs, the Galles, and Spaniards, is one sufficient 
testimonie. And that it did grow here, beside the tes- 
timoiiic of Beda, thew old notes of tithes for wine that 
yet remaine in the accoitipts of some parsons and vicars 
in Kent and elsewhere; besides the records of sundrie 
sutes coinmcnsed in diverse ccclcsiasticall courts, both 
in Kent, Surric, &c. ; also the inclosed parcels almost 
in every abbeie yet culled \dney.'irdes, may b(* a notable 
witnesse. 'J'he ile of Elie also was in the first times 
of tlic Normans called /e i/fi dcs * AVinchester 

is suj»]ioscd to have taken its name from its \ines. 
Bishop Harrison sent to Edward II. a present of his 
drinks, and withal both wine and grapes of his own 
growth in his vineyard at Hailing.*^ Captain Nicholas 
Toke, of Godington, in Kent, says Philipot, hath so 
indu«triously and elegantly cultivated and irnjirovcd our 
English vines, that the wine jiresscd and extracted out 
of these ^ra])es seems not only to parallel but almost to 
outrival^iiut of France.'^ Homesday Book, the materials 
of whii;h were collected in ]08(>, mentions at Rageney, 
in Essex, one park and six arpennies of \dneyard, which, 
if it takes, will yield tw'enty rnodii of wine. The practice 
was, if the gravies ripened well to make wine ; if not, 
they made verjuice, 'which, before lemons were intro- 
duced, was substituted for that fruit. The neglect of 
English wine is attributed by Twine, in jiart, to the 
fbndne.ss for Frencli wine which came on us in the 
reign of Henry III. In the time of Edward III., 
when England had the command of so great a part of 
France, there must have been plenty of French wines 
in England. The principal cause, no doubt, of the 
neglect of English wines was, that the French were 
better, and could be had cheap from our French pro- 
vinces. Few of our religious foundations were formerly 

* Chronicled, 
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witliout vineyai-ds. Dr. Ralph Bati^xjrst^ president of 
Trinity College, Oxford, made as godi^ i^ret in l685 
as could be wished for. At Arundel tiastle in Sussex, 
says Mr. Millar, a noble vineyard belonging to the 
Duke of Norfolk annually yields considerable quantities 
of wine; at this time, 1763, says he, there are in his 
grace’s cellar above sixty pipes ^f excellent Burgundy, 
much better than quantities annually imported.* 

As to malt liquors, the British Isles have been always 
remarkable for the excellence of them- Our ances- 
tors,” observes Mr. Pinkerton, “ prided themselves in 
the variety and richness of their ales ; and old writers 
enumerate many sorts, as Cock, Stepney, Stitchback,* 
Hall, Derby t, Northdown, Nottingham, Sandbach, 
Betony, Scurvygrass, Sage-ale, Collegc-ale, China-ale, 
Biitlcr’s-ale, &c. ; -nor even at present do jwc refuse 
praise to the various qualities of our Burton, Dorchester, 
Taunton, Scottish, and other ales. But the most pecu- 
liar malt beverage is porter, which ought to be solely 
composed of brown or high dried malt, hops, liquorice, 
and 6'ugar, but is sometimes debased by other ingre- 
dients. That of London is particularly famoiM, and is 
an article of exportation, being esteemed a luxu^on the 
banks of the Delaware and the Ganges. Punch was 
another national liquor, composed of spirits, water, acids, 
and sugar : but its use is now on the decline, though the 
late Dr. Cullen esteemed it a salutary potion in a moist 
and variable cliinate.”|. 

Frequently the character of some of these malt liquors 
was derived from very unwarrantable sources ; and often 
was contributed to as much by the druggist as by the 
maltster or hop merchant. Well might a certain French 
traveller observe, that the English commonly drink at 
their meals a eort of medical ptimn, which they call 
small beer : for, in fact, very often it was really so in 
nature. 

* Millar’8 Gardener’s Diet art Vine. 

f This ale was in high repute, even in the days of Camden, two centuries" 
and a half ago. See ilritinnia, ASOS. edit. ISSti. 

t riiikorton’s Geography, i. G2r 
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Ale is a beverage of great antiquity in Great Britain 
and Ireland. But the ale of these i>eriods, and until the 
sixteenth century, contained no hops. Dr. Lannigan, 
speaking of St. Finnian of Clonard, one of the two sees 
of JVJeath, who died A.D. .^52, says, Finnian was dis- 
tinguished, not only for his extraordinary learning, and 
knowledge of tlie Scfipjures, but likewise for his great 
sanctity, and austere mode of living. Ilis usual food 
was bread and herbs ; his drink water. On festival 
days, he used to indulge himself with a little fish, and 
a cup of hecr or whey.*' ^ Ale is mentioned in the laws 
of Ina king of Wessex, who ascended the throne about 
« the year (>S9. It w^as one of the articles of a royal 
banquet ])rovided for Edward the Confessor, about the 
middle of the eleventh century. About this period of 
ignorance and brutality in Fhiglaitd^f^uttony and riotous 
amusements occupied the place of alillB and sciences. 
AVilliam of Malmshury declares, that the English in 
the reign of Henry II. (1154 to 118Cj) were univer- 
sally addicted to drunkenness, continuing over their cups 
day and night, keeping open house, and spending the 
income pf their estates in riotous feasts, where eating 
and d^dcing were carried to excess, without any ele- 
gance.’’ Even the monasteries fell into these luxurious 
hatiits : but they might do so without censure ; for the 
monks were, in these times, the most influential persons 
in the state. In 1540, when the monasteries were sup- 
pressed, there was no less a number of tliem than 6‘45 
in England and Wales. The monasteries were always 
remarkable for having the best wine and ale, the latter 
of w^hich they brewed for themselves, with remarkable 
skill and care. The best wine,” says Holinshed, 
was called iheologicum, because it was had from the 
clear;: ie and religious men, vnto whose houses manie of 
the laitie woukl often send for bottels filled with the 
same, being sure that they would neither drinke nor be 
served of the worst, or such as was anie waies mingled 

* EcClcsiaBtioal Hist, r.x ^5. Dr. Lanniffan was a man of deep leanitnff 
and research : he has not given the ongtnal word ; but» no doubt, be had 
good grounds for what he wrote. 
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or brued by the vintner : naie^ the merchant would have 
thought that his soule should have gone streightwaie to 
the divell, if he should haue served tliem with other 
than the best.” * The monks and prior of St. S within 
once prostrated theinselves in the mire before Henry II., 
complaining with tears and doleful lamentations tliat 
their abbot had curtailed three dfshes from their table. 

How many has he left you?^' said the king. Ten 
only,” replied the monks. I myself,” exclaimed his 
mjyesty, “ have never more than three, and I enjoin you 
to the same.” In the reign of Kdward IV. (1470), an 
installation feast was given by George Nevil, Archbishoj) 
of York, at which the guests had the liberal allow^ance o£ 
300 tons of ale, and 100 tons of wine: that is, in all, 
above one hundred thousand quarts of liquor. But this 
was certainly not too much, when we consider that there 
were much above 7000 animals, of different kinds, 
served up to table, on the occasion of creating this 

right reverend father in God.” The king's own brother, 
the Duke of Clarence, was, by a last effort of fraternal 
indulgence, permitted to terminate his earthly career by 
drowning in a butt of his favourite beverage- Malmsey 
wine. ^ 

Unfortunately, the facility of procuring intoxicating 
liquors in these times, at a low rate, kept pace witlf the 
propensity of the people to consume them : and the 
same wholesome restrictions were not imposed on their 
use as have been of late years, when civilisation has 
made greater progress. About the year 1050, the best 
ale could be bought for eight-pence the imperial gallon 
of the present day. This was spiced ale ; it w'as double 
the price of common ale: and mead was double the 
price of spiced ale. Ale was spiced for sake of flavour, 
as well as for preservation : cloves are said to prevent 
the souring of tliis liquor, t In 1199 j Khig John set a 
rate on the price pf wines ; Rochelle wine was to be 
sold for twenty shillings the ton, or four-pence for a single 
gallon ; wine of Anjou twenty-four shillings the tun, or 

*' Holinshcd, i, 282. f B. CaatoUi Lex. art. Cerevirta, 
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sixpence the gallon ; no other French wine to be abote 
twenty-five shillings the tun. Twelve honest men, in 
every town, should superintend this assize. But this 
ordinance did not last lung, for the merchants could not 
bear it ; and so they fell to, and sold white wine for eight- 
pence the gallon, and^ed, or claret, for sixpence.” * In 
the reign of Henry III./ who ascended the throne 1216, 
a dolium or thirty-six gallons of the best wine could be 
bought for forty shillings, and sometimes for twenty. 
And in 1251, during the same reign, an assize of bread 
and ale was struck, which settled the price of ale as fol- 
lows : — a brewer may sell two gallons of ale for a penny 
*in cities, and three or four gallons for the same price 
in the country.” The penny of that time was worth 
about three-pence of the currency in the time of Hume, 
from whom this last fact is taken. In the reign of Richard 
II. (1387)j wine was so abundant in England, that it 
was sold for thirteen shillings and four-pence the tun, 
and twenty shillings the best ; that is, for the best, less 
than one penny per gallon. t Anno 10 Edw. IV, 
(14*71)^ a parliament was held at Dublin, in which it 
was en^ed that the following shall be tiie ma.rimvm 
prices, A Ireland, of the different articles named: — ^A 
galjpn of the best beer three halfpence ; a gallon of 
Rochelle wine, sixpence, or under ; a gallon of ( Jascoine 
wine, eight-pence, or under ; a gallon of Spanish wine, 
ten-pence, or under, J Holinshed calculates the first 
cost of ten score gallons of beer in his day, about the 
year 1550, at twenty slulliugs, that is, not quite l^rf. 
per gallon. 

Some centuries since, ale and wine were as certainly 
a part of a breakfast, in England, as tea and coffee are 
at present, and_ even for ladies. The Earl of Northum- 
berland, in the reign of Henry VIII., lived in the fol- 
lowing manner : — On flesh days through the year, 
breakfast for my lord and lady was a loaf of bread, two 
manchets, a quart of beer, a quart of wine, half a chine 

• llolinshed, ii. 27S + Holinslied. 

J Taken from the MS. statute roll, 10 Edw IV. c, 5, Rolls’ office Dublin. 
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of mutton^ or a chine of beef, boiled. On meagre days, 
a loaf of bread, two manchets, a quart of beer, a quart 
of wine, a dish of butter, a piece pf salt fish, or a dish 
of buttered eggs. During lent, a loaf of bread, two 
manchets, a quart of beer, a quart of wine^ two pieces 
of salt fish, six baconed herrings, four white herrings, or 
a dish of sproits." * * 

After the introduction of t^e hop from the Nether- 
lands, which took place very shortly after the beginning 
of die same reign, the quality of fdl the malt liquors in 
England was much improved, and they became more ex- 
tensively used. Shortly after, during the Dutch war, the 
English, according to Baker, learned to be drunkards^ 
and brought the vice so far to overspread the kingdom, 
that laws were fain to be enacted for repressing it." 
Hurne relates that the Earl of Leicester gave Queen 
Elizabeth an entertainment, in Kenilworth castle, which 
was extraordinary for expense and magnificence. Among 
other particulars, we are told that S63 hogsheads of beer 
were drank at it. Now in this quantity there are 23,000 
gallons ; and if there were 23,000 persons present, 
which is not possible, it would still be an aUowance of a 
gallon to each; — a tolerable exhibition before^ queen. 
Many such entertainments were accepted by this queen, 
who professed to restrain luxury and extravagancef and 
issued sumptuary edicts; but she did not ennoble precept 
by example. 

In the history of fermented liquors, the countries to 
the north of Europe hold a conspicuous place. If the 
ancient Germans were notorious for their addiction to 
intoxicating liquors, it appears that their descendants, 
the early inhabitants of northern Europe, retained an 
hereditary love for beverages of the same kind. Sp 
necessary did they appear to the comfort and well-being 
of that people, that diey flattered themselves with the 
belief that tliese pleasures were not to cease even with 
life, but would constitute a part of the rewards of the 

• Household Book of the Earl of Northumberland, quoted by Lor^ 
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virtuous in a future state. Ragner Lodbrog, the last 
king of Scandinavia, who ascended the throne a, d. 
was a brave and powerful prince, and withal a j)oet. In 
a descent upon England he was taken piisoner, and jmt 
to a cruel death. Serpents were thrown into his dun- 
geon, and by the stings of these venomous reptiles his 
life was terminated. In ihe midst of his last agonies, 
he amused himself with his favourite pursuit, })oetry, 
and composed a very extraordinary ode, in which are 
mixed up the notions of a future state entertained hy 
his nation, from which the following is extracted : — 
** We fought with swords : I am still full of joy when 
f think of the banquet that is preparing for me in the 
palace of the gods. Soon — soon, in the splendid abode 
of Odin, we shall drink beer out of the skulls of our 
enemies.** — But it is time to cease. Odin hath sent 
nis goddesses to conduct me to his palace. I am going 
to l>e placed on the highest seat, there to quaff goblets 
of beer with the gods. I will die laughing.*’ * 

About seventy yeaft before the birth of Christ, the 
renowned Odin reigned over Scandinavia, — a warrior, 
an orator/and a poet, A Scythian by birth, he over- 
ran the i^Urth of Europe, and, finally, became a monarch, 
Afte^ his death, which was by his own hand, divine 
honours were paid to him. In his dying moments, he 
told his people that he would receive, in a place of bliss, 
the souls of all those who lived virtuously, and died 
gloriously in the field of battle. The name of the place 
where they were to be received was the palace of Fal^ 
halL In the twentieth fable of the Edda, which, as 
every one knows, is a compilation from the Gothic My- 
thology, collected previously to the year 1241, from an- 
cient traditions, wc find the following singular colloquy. 
'' But,'* says Gangler, if every man who has been 
^atn in battle since the beginning of the world repairs 
to the palace of Odin, what food does that god assign 
to^so vast a multitude?” Har answered him, the 
cook Aiidrimner dresses the wild boar incessantly in lua 
* See M. MaMet’8 EdOa. 
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pot : the heroes are fed with the lard or fat of this 
animal^ which exceeds every thing in the world ; as to 
Odin himselfj wine is to him instead of every aliment ; 
the victorious Odin takes no other nourishment to him- 
self than what arises from the uiiremitted quaffing of 
wine." Gangler proceeds and demands And what is 
the beverage of the heroes whjch'they have in as great 
abundance as their food? Do they only drink water?" 
Har says to him You put a very foolish question. 
Can you imagine that the universal Father would invite 
kings, and chiefs, and great lords, and give them nothing 
but water ? In Valhall there is a she goat which feeds 
on the leaves of tlie tree lerada ; from her paps flovis 
hydromel or mead in such great quantities that it every 
day completely fills a pitcher large enough to inebriate 
all heroes." 

The only value in this absurd fable is the historical 
light which, probably, it throws on the drinks of the an- 
cient northern Europeans. Here we have wine and 
meatl mentioned in conjunction with the .era of Odin. 
For although the Edda was collected at so late a period, 
we must recollect that the matter contained in it is older 
than the Christian era. And we may observe^ ^^that the 
mead mentioned is not merely hydromel (honey and 
water), as stated in Bishop Percy's translation dT the 
passage, but was a real fermented wine of honey, ca- 
pable of producing intoxication, or what has by some 
been called vinous hydromel. 

On this passage, the French translator, Mons. Mallet, 
observes, wine was very scarce in those times, and 
almost unknown. Beer was, perhaps, a liquor too vul- 
gar for heroes. The Edda, dierefore, makes them drink 
hydromel or mead, a beverage in great esteem among 
all the German nations. The ancient Franks made 
great use of it. Gregory of Tours, speaking of a cer- 
tain lord who generally drank it, adds ^ ut mos barba- 
rorum habet.' " 

Mead been used as universally as anciently ; it 
has found its way even into the interior of Africa. Mr. 
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Park says that the Mandingoes, a race of pagan negroes, 
drink it to, excess. A kind of beer is also made by the 
African negroes from th6'’7iolctta spicatusy much in the 
same way as ours is from barley. 

The last question to be investigated in the history of 
intoxicating liquors is, at what time alcohol was first 
separated from vinous^ liquors by distillation, — a very 
important era also in th^ history of man. In this en- 
quiry we only arrive at a near approximation to the 
time of the discovery, the precise period, as well as all 
knowledge of the discoverer, being now perhaps irre- 
coverably lost. I shall take M. le Norm and as my 
guide. 

Pliny, who lived in the first century of the Christian 
era, has left aiij, excellent treatise on vines and wine, but 
is silent on the subject of its spirit, which assuredly he 
would not have been, had he possessed so valuable a 
secret. 

Galen, who lived a cwitury after Pliny, speaks of dis- 
tillation only as a fljpns of extracting the aroma of 
plants and flowers ;'Hjut speaks nothing of the distilla- 
tion of wine. 

Rhazg^ Albucassis, and Avicenna, three celebrated 
Arabian ' physicians and philosophers, who lived about 
the tenth and eleventh centuries, mention the distillation 
of roses, a process in their country much in esteem as 
affording a perfume greatly valued by their kings and 
nobles: but they do not allude to the distillation of 
wine. 

Arnold de Villanova, a physician of the thirteentli 
century, formally declares .that the ancients knew nothing 
of spirit of wine. He iiliiefes us that this extraordinary 
liquor had been then lately discovererl ; and that it was 
bdieved to be the universal panacea which had been so 
long sought after. 

Raymond Lully, who was born in 1236, and died in 
1315, and was the contemporary and pupil of Arnold, 
aflirms that this admirable product from which 

one can consider, says he, in no other way man as an 
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emanation of the divinity, was concealed from the an- 
cients because the human race was then too young : so 
precious a discovery, he adds, was reserved for the .re- 
novation of its decrepit old age. He says that the dis- 
covery of this divine liquid induces him to bciieve that 
the end of the world is not far distant. 

Lully details two processes^for concentrating spirit 
of wine, or in other words for abstracting water from it. 
The first is distilling it from lime ; the second from 
calcined tartar, that is, carbonate of potash. In the 
first case, he anticipated the proposal of Gay Lussac ; 
and in the second, that of Lowitz. Bergman says that 
the rectification from quicklime was the discovery of 
BasU Valentine. 

Bergman, in his History of Chemistry, declares that 
Thaddeus of Florence, who was born in 12^0, Arnold 
de Villanova, and Raymond Lully are the first three 
persons who mention spirit of wine. The last gave the 
name of alcohol to the strongest spirit. 

It is, therefore, pretty certain m^at the discovery of 
spirit of wine was made about the middle of the twelftli 
century, and that the discovery was made by $he alche- 
mists. These persons treasured up tlie process, as a 
profound and important secret, for a length of time ; 
and it was not for ages after that it became generally 
known, or was practised as an art. 

Michael Savonarole who wrote a treatise in Latin on 
the art of making spirit of wine, an edition of which 
was published in L^ 60 , more than a century after his 
death, informs us that it was^ly used as a medicine. 
The physicians of these days attributed to it the im- 
portant property of prolonging life ; and on this account 
it was called aqua water of life. Jn this work he 
launches out into a panegyric on the virtues of this 
wonderful panacea ; — est et aqua vitfle dicta, qnoniam 
in vitae prorogatiottem quam maxime conferre sentiat. 
Sum etenim" memor ejus verbi quod seepe hilari corde 
gravissimua ille vir et in orbe sua aetate darissimus me- 
dicus, AntonhiB Delascarparia, eRdamando pr(muntiabat| 
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qwij dum octogesimum annum ducereL^ dictabat : o aqua 
vitWj per tc jam mihi vita annos duo et viginti prorogata 
fait.” The wonder certainly is, tliat this venerable gen- 
tleman, who was so much addicted to brandy, as appears 
by his own confession, should have attained his eightieth 
year. « 

It is pretty certain, thftt for a length of time after the 
discovery of spirit of wine, it was treasured up as a 
valuable secret in the possession of a few ; that it Avas 
prepared only in the laboratories of chemists, who in 
these days were always of the medical profession ; and 
that the early possessors of the secret did not deal in the 
spirit as an article of commerce. M. le Normand shows 
reason to believe that its distillation on the large scale 
was inconsiderable until about the end of the seventeenth 
century, and that even then the manufacture was of 
little importance, when compared with what it became 
at the beginning of the eighteenth century. 

At what period the art of distillation was introduced 
into Britain is not certainly known : it is commonly be- 
lieved to have taken place during the reign of Henry 11. 
It would/appear that in Ireland the practice of obtaining 
a sjnrit^from malt was better understood, even at the 
earli(5st period of die invention, than elsewhere. In tho 
Irish language the spirit was called Uisge-heatha or Us- 
quehah. Moryson, who was secretary to Lord Mountjoy, 
during the rebellion in Ireland of the Earl of Tyrone, 
wrote a history of Ireland, including the period between 
15.99 and l60S, which in many respects is one of the 
grossest libels that ever defiled the page of history ; in 
this lie nevertheless gives the following account : — At 
Dublin, and in some other cities (of Ireland), they have 
taverns, wherein Spanish and French wines are sold ; but 
more commonly the merchants sell them by pints and 
quarts in their own cellars. The Irish aqua vitae, vul- 
garly called usquebagh, is held the best in the world of 
that kind, which is made also in England, but nothing 
80 good as that which is brought out of Iretod. And 
the usquebagh is preferred before our aqua vitas, because 
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the mingling of raisins, fennel-seed, and other things, 
mitigating tlie heat, and making the taste pleasant, makes 
it less inflame, and yet refresh the weak stomach with 
moderate heat and good i'elish. These drinks the English- 
Irish drink largely, and in many families (especially at 
feasts) both men and women use excess therein:" — 
neiUier have they any beer rmide of malt and hops, nor 
yet any ale ; no, not the chief lords, except it be very 
rarely." — But when they coihe to any market-town 
to sell a car or horse, they never rotum home until they 
have drunk the price in Spanish wine (which they call 
the King of Spam’s daughter), or in Irish Usquebagh, 
and until they have oiitsle]>t two or three days* drunken- 
ness.*’ *J*hc latter passages prove how little this writer 
was disposed to praise any thing Irish, had praise been 
undeserved. 

Sir James Ware supposes that ardent spirit was dis- 
tilled in Ireland earlier than in England. He says, 
the English aqua vitae, it is thought, is the invention of 
more modern times. Y et we find the virtues of usquebagh 
and a receipt for making it, both simple and compound, 
in the red book of Ossory, compiled nearly two hundred 
years ago ; and another receipt for making a liquor, then 
called nectar, made of a mixture of honey and wiq/e, to 
which are. added ginger, pepper, cinnamon, and other 
ingredients.** Dr. Ledwich observes, that the early 
French poets speak of this nectar with rapture, as being 
most delicious. The Irish distilled spirits from malt in 
1590, and imitated foreign liqveurs, by adding aromatic 
seeds and spices, as was practised in France, iw early, ac- 
cording to le Grand, as 1313. The Irish lulcaan. 
Rutty tells us, was made from black oats. Buile, mad- 
ness, and ceanUj the head, intimate the effects of this 
fiery spirit, 

Having hqw sketched an accotinf of the introduction 
and use 6f intoxicating liquors, as far as the few annals 
preserved hare furnished materials for it, as a proper 
sequd we may notice the consequences of indidgence 
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in these insidious poisons. Fortunate^ indeed^ were 
it for mankind, if the history could truly terminate 
with an account of their introduction, and if there 
were nothing to be added to complete the subject. 
But a dismal picture remains to be exhibited of the ef* 
fects of excessive, indulgence. It is the more to he la« 
mented that the power lyhich those stimuli possess over 
the intellectual economy should be turned to such bad 
account, when, under proper restrictions, they might have 
been made conducive to real benefits. From them, 
rightly administered, the afflicted in mind or body might 
receive comfort, the desponding might be inspired with 
hope, and the melancholy elevated into joy. But the 
limits of moderation are easily surpassed. He who ex« 
periences these advantages does not always rest satisfied 
with their reasonable enjoyment : the cup of bliss con- 
tinues to be quaffed, but the infused poison throws round 
him its magic spell. His senses no longer convey true 
impressions. Innocent hilarity gives place to mis- 
chievous mirth : good humour and benevolence are con- 
verted into causeless quarrel and vindictive rage: the 
faculties of the man are only recognisable by tlieir per- 
version : and fortunate for him is it if the progress of 
crime is arrested by the death-like profundity of apo- 
plecfic sleep. How unenviable are his awaking mo- 
ments !— memory confused with obscure recollections of 
insult received and outrage committed ; the body ex- 
hausted and oppressed ; and the mind harassed with 
the terrors of a remorse-stricken conscience. Amidst the 
repetition of these practices, the springs of health are 
dried up;** an appalling train of diseases derange tlie 
functions of the body ; the withered frame wastes down 
into sepulchral tenuity ; the grave doses <m the victim, 
and he is remembered only with the contemptuous pity 
pf mankind, 

There is something so lingular in the progress of the 
habitual drunkard, the vidssitudes which ^ ea^riences 
are so extraordinary, and his fate somedmoa^f we may 
prodit recorded cases) so frightful and out of the ordinary 
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course of nature, that it may not be useless or unin- 
teresting to enter a little on the subject, with the view 
of forewarning those, who are as yet undebased, of the 
punishment which may overtake them in their career, 
should they fall into this temptation. The methodical 
delusions of the drunkard, while in a gtate of transitory 
derangement, for such we mu^ suppose intoxication to 
be, have often been the cause of adventures that might 
be considered ludicrous but for the humiliation wliidb 
human nature is forced to acknowledge in their contem- 
plation. Dr. Trotter and others relate some curious 
anecdotes of this kind. We read of a drunken man 
whipping a post in the street until he was tired, which 
he mistook for a person that would not move out of iiis 
way ; and of an old gentleman of eighty years of age, 
who, when in his cups, became so amorous as to take 
a lamp-post for a lady, and address it with all the lan- 
guage of passion and flattery./ An officer, much accus- 
tomed to hard drinking, after getting intoxicated at tlie 
mess-table, fell asleep : he awoke suddenly, and ad- 
dressed one of his brother oflficers in a peremptory tone, 
saying, tliat, as it was an affair of honour, now was the 
best time for settling it. He insisted on taking the 
ground immediately : and no small remonstrance was 
required to convince him that he had been dreaming. A 
drunken company of young men, while in a tavern, fan- 
cied they were in a ship at sea during a tempest. To 
lighten the vessel and avoid shipwreck, they threw all 
the furniture of the house out of the window, as they 
thought, into the sea. When taken before a magistrate, 
they persisted that it was done to avoid imminent danger, 
and made promises in case they ever came to land. We 
are told of a person, who found himself insurmountably 
obstilicted on his journey by the shadow of a sign-post. 
And of another,^ who attempted to light his candle in the 
moon, which he saw shining through a hole in the wall. 

These *1*6 trivialities, only calculated to make the 
agent in them ridiculotts and contemptible, and they are 
productive of little injury to society. But let us exa- 
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mine tlie criminal calendar, and investigaftc the cxteiit of 
social outrage produced by addiction to intoxicating 
liquors. We shall find the most atrocious murderers, 
the most adventurous highway robbers, the most subtle 
and dangerous sharpers, and, in fine, the most flagitious 
offenders against the laws of God and man, urged on in 
their fatal career T3y that deluding poison whicli falsifies 
perception, and distorts all objects of sense. And wliere 
the rights of others have not been violated so as to call 
for the sanguinary interposition of the law, punishment 
in this world is yet sure to fall on the devoted drunkard. 
The tremulous hand, tlie tottering step, the drowsy 
^ye, imbecile manner, emaciated frame, and squalid 
aspect are sure precursors of the destruction which is 
about to happen. Then come liver disease, jaundice, 
and dropsy. The tragedy quickly runs through its 
brief acts; the last scene arrives, and^the catastrojdic 
is completed. 

But fortunate is this gradual termination of his of- 
fences and sufferings, when compared with the frightful 
visitation which has sometimes been affirmed to over- 
take the miserable victim in the midst of’ his career, 
without affording him one moment to review the errors 
of his past life, or to resolve on repentance and amend- 
meiK. There are instances on record in which, if true, 
the laws of nature seem to have been suspended, and 
new powers have been called into operation, in order to 
bring about one of the most awful visitations that can be 
well conceived. It is attested from various sources of 
authority, and tliere are published records of the fact, 
that the body of the habitual drunkard has spontaneously 
taken Are, without the contact of any burning substance, 
and has been suddenly consumed to ashes. A number of 
instances have been collected by M. Littr*, from which 
the following are extracted : -— 

In 1692, a woman, who for three years had used spi- 
liquors to such an excess that she would take no 
other nouxishment, having sat down one evening to sleep, 
• Journal de FhyiiqM, iU. PhtL Mag. vl iSk 
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Wfis coJiKuincd ill llie niglit-liinc, so that next morning 
no part of her was found but the skull and the ex- 
treme joints of the fingers. All the rest of her body 
was reduced to ashes. 

Mary Clues, aged fifty, W'as much addicted to intoxi- 
cation. Her projiensity to this was such, that for about 
a year scarcely a day passed in vHiich she did not drink 
at least half a pint of rum, or Sniseed water. Her healtli 
gradually declined ; she was attacked with jaundice, and 
was confined to her bed. She still continued her old 
habit of drinking. One morning she fell on the floor ; 
and her weakness having prevented her getting up, 
she remained so till some one entered and put her 
bed. The foUowdng night she wished to be left alone. 
A woman, on quitting her, had put coal on the fire, 
and placed a light on a chair at the head of the bed. At 
five in the morning a smoke was seen issuing through 
the window ; and the door being broken open, some 
flames which were in the room were soon extinguished. 
Between the bed and the chimney were found the re- 
mains of the unfortunate Clues. One leg and a thigh 
were still entire ; but there remained nothing of the skin, 
the muscles, or the viscera. The bones of the cranium, 
the breast, the spine, and the upper extremities were 
entirely calcined. The furniture .had sustained ■iittle 
injury. The side of the bed next the chimney had suf- 
fered most : the wood of it was slightly burnt ; but the 
feathers, clothes, and covering were safe. Nothing ex- 
cept the body exhibited any strong traces of fire. 

A similar case is the following: — a woman about fifty 
years of age, who indulged to excess in spirituous 
liquors, and got diTink every day, was found entirdy 
burnt, and reduced to ashes. * Some of the osseous perto 
only were left ; but the furniture had suffered very little 
damage. 

A woman at Paris, who had beep accustomed for three 
years to drink brandy to such a degree that she used He 
other liquor, was one day found entirelj reduced to 
ashes, except the skull and extremitieB of the fingers. 
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We findj in the Philosophical Transactions, a well- 
attested case of human combustion. Grace Pitt, aged 
about 60, had a habit of coming down from her bed- 
room, half-dressed, to smoke a pipe. One night, she 
Came down as usual. Her daughter, who slept with her, 
did not perceive she was absent till next morning, when 
she went down to the k^tc^en, found her mother stretched 
out on the right side, with her head near the grate, 
having the appearance of a log of wood consumed by 
fire, without an apparent flame. The fetid odour and 
smoke which exhaled from the body almost sufFoehted 
some of the neighbours, who hastened to the girl's assist- 
ance. The trunk was in some measure incinerated, and 
resembled a heap of coals covered with white ashes. 
The head, the arms, the legs, and the thighs had also 
participated in the burning. This woman had drunk a 
large quantity of spirituous liquor. There was no fire 
in the grate, and the candle had burned entirely out in 
die candlestick, which was close to her. Besides, there 
were found near the consumed body the clothes of a 
child and a paper screen, which had sustained no injury. 
The dress of this woman consisted of a cotton gown. 

Le Cat mentions the following case. The Sieur Millet 
had a wife who got intoxicated every day. This woman 
was Vound consumed, at the distance of a foot and a half 
from the hearth, in her kitdien. A part of the head 
only, with a portion of the lower extremities, and a few 
of the vertebrae, had escaped combustion. A foot and a 
half of the flooring under the body had been consumed* 
but a kneading trough and a powdering tub, which were 
very near the body, had sustained no injury. The hus- 
band declared, that about, eight in the evening he Irm) 
retired to rest with his wife, who, not being ablc“'ti> 
sle^, had gone into the kitchen ; that, having fallen, 
asl^p, he was awoken about two o'clock by an infectiotiis 
odm ; and that having run into the kitchen, he founfi 
the remains of his wife in the state above described. It 
was very unfortunate for Millet that he had a handsome 
servant-maid ; for neither his probity nor his inhocence 
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would have been able to eave him from fiuapicion of 
having got nd of hie wife by a oono^ted plot^ but that 
by an appeal to an enlightened courts which discovered 
the cause of the oombustion^ he came off victorious. 

he Cat relates another instance, whioh occurred 1749- 
Madame de Bdseon, 80 years of agf> exceedingly .meagre, 
who had drunk nothing hut spiijts for several years, was 
sitting in her elbow-chair before the fire, while her wait- 
ing-maid went out of the room Ibr a few minutes. On 
her return, seeing her mistress on fire, she immediately 
gave an alarm, and some people having come to. her as- 
sistance, one of them endeavoured to extinguidi die 
flames with hia hand, but they adhered to it, as if it had* 
been dipped in brandy. Water was thrown on the lady 
in abundance, yet the fire appeared more violent, and 
was not extinguished till the whole flesh had been con- 
sumed. Her skeleton, exceedingly black, remained entire 
in the chair, which was only a little scorched. 

These instances will suffice, although others are re- 
corded. M. Lair is of opinion, that by the constant use 
of spirituous liquors, the bodies were rendered highly 
combustible ; but that, in all cases, some burning body 
must primarily have been applied. M. le Cat, on the 
other hand, maintains that the burning was spontaneous, 
and without the application of external fire. 

M, Julia de FonteneUe has lately read a paper to the 
Academy of Sciences at Paris on spontaneous human 
combustions ,* and from fifteen cases related, he has drawn 
a number of conclusions, of which the following are the 
chief :^Generally, those who have suflered were habitual 
and excessive indulgers in alcoholic liquors. Old women 
are most sul^t to spontaneous combustion. The com- 
bustion is almost always general, but sometimes it is 
partial : the feet, hands, and top of the head are the only 
parU that have been preserved. Although a very large 
quantity of wood is necessary for burning a coi^ise, this 
kind of burning occurs witliout inflaming the most 
busUble substances. The presence of air is showii nut ^ 
to be necessary ; and it is found that watjgr, instead of 
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extinguishing the fire, only gives it more activity. When 
the hame has disappeared, the combustion continues 
within the body. 

M. Julia de Fontenelle conceives aU former expla- 
nations of these phenomena to be inapplicable, and 
proposes one which ^seems very little less so : he says 
that the combustion depends on an advanced and putrid 
degeneration of the system, which suddenly produces 
very combustible substances, these inflaming sponta- 
neously on account of being in oppositely electrical states. 
The putrefaction of vegetables sometimes develops so 
much heat as to cause inflammation. 

* Whichever of these opinions is true, it appears that 
the body was brought to such a state as not only readily 
to catch fire, but rapidly to burn into ashes ; neither of 
which catastrophes would have happened, unless some 
very unusual agency were in operation. In any case, 
these are good lessons against intemperance. Perhaps 
(says M. Lair) the frightful details of so horrid an evil 
as that of combustion will rcdaiin drunkards from their 
practices. Plutarch relates that, at Sparta, children 
were deterred from drunkenness by exhibiting to them 
the spectacle of intoxicated slaves, who filled tlie minds 
of ^hese young spectators with so much contempt, that 
they avoided drunkenness for ever. What if they had 
been told the history of these combustions ? 


CHAP. II. 

ON THE cultivation OP BABLEV INTENDED FOB 
HALTING. 

We now enter on the proper subjects of this volume 
The foundation of the whole process of the brewfer and 
distiller is the art of malting. In order to produce malt 
of the best quality, we must pay great attention to the 
barley from whidi it is obtained: and this attention 
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ought to be paid, not only to the very sowing of the 
seed, but even to the preparation of the soil which is in- 
tended to receive it. This being the case, it will be 
necessary to enter a little on the cultivation of this grain, 
and to point out the particulars to be attended to, so as 
to furnish the maltster with a grain that will not defeat 
the effbrts of his skill. « 

Fermented liquors may be produced from any of the 
different kinds of grain, as barley, here, oats, wheat, rye, 
rice, and maize. Malt liquors, in the present day, are 
prepared from the seeds of Hordeum distichon, or barley, 
one of our most valuable kinds of grain, originally a na^ 
tive of Tartary. There are many species of this annual ; 
the most common are the two-rowed barley, or Hordeum 
distichon; and the four-rowed or Hordeum vulgare, com- 
monly called here. The qualities of botli are nearly the 
same : here is obviously a coarser and less nutritious 
grain than barley. A Winchester bushel of very good 
barley, on an average, weighs fifty pounds ; and of here 
but forty-eight. Bere is more rapid in passing through 
all the stages of vegetation ; and it thrives sufficiently 
well in a poor soil. 

In the northern parts of the kingdom, barley is sown 
in April ; but in the southern parts a month sooner. 
I'lie seed chosen should be free from blackness ; its co- 
lour should be pale but brilliant; and, above all, it 
should be full bodied. In idry weather, it is said to be 
of great use to steep the seed for a day in water, before 
it is sown : we thus obtain a better and more equal crop. 
The seed, if intended for malt, should not have been 
grown on the soil where it is intended to be sown ; but 
ought to be taken from some totally different soil, in a 
remote .situation. Indeed^ in any case, the seed should 
be changed constantly ; for, if not, the crop will be 
coarse. 

The quantity of seed to be sown on every acre de- 
pends in a great measure on the nature of the soil. It 
is the opinion of many, that poor soils require more seed, 
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and rich soils less. Some conceive that by sowing much 
seed, the crop will grow more evenly, and will be equally 
good throughout, a circumstance of the greatest conse* 
quence to the maltster. There is, however, a chance, 
in this case, of having weak straw, and of the com lodg« 
ing. But the safest opinion is, that the point is as yet 
undecided. Perhaps it piay ^ near the truth to say 
that, on an average, from two to four bushels of seed 
per acre should be used. The resulting crop is, of 
course, very variable ; for average land and seasons, the 
crop may be rated at somewhat under thirty bushels per 
acre. Fourteen pounds of barley alRord twelve of 
iheal. 

After the seed is sown, and even after it has grown 
a few weeks, the action of a heavy roller will be required 
to pack the soil round the grain, and to protect the roots, 
when grown, from being parched. On the quality of 
the seed much of the success of the processes, to wbdch 
the barley is afterwards to be subjected, depends; and, 
unfortunately, it is one of the most delicate kinds of 
grain in the growth, and most liable to receive irrepar- 
able injury. In order to prevent the ravages of insects, 
soot is often mixed with the water in wliich tlic seed has 
been^ steeped, previously to its being sown. The smut 
is the chief disease of barley ; and for this, there is no 
remedy known. During the growth of the barley, the 
ground should be carefuUy freed ftom wcecis ; for the 
seeds of such will often giv^ a very ill taste to malt 
worts. 

The land that produces the l>est barley is a sharp, 
light, pulverulent, and dry soil. A sandy loam suc- 
ceeds weU. Soils, which being composed chiefly of ar- 
gillaceous earth, are peculiarly retentive of water, are 
cidled cold or wet soils : such are very improper for the 
growth of barley ; and more especii^y if the subsoil 
possess a similar quality, such as clayey gravel. The 
land is prepared by lo^ening and breaking down the 
dods, by means of light ploughing, cross ploughing, and 
harrowing, or better by ^e scarifler. The seed should 
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then be immediately sown^ while the surface is still re- 
cent. The seed) if intended to grow malt, should be 
taken from a gravelly soil, li^t and rich. If the soil 
in which the a^ is sown ^ not loose and light, the crop 
of barley Will not grow and ripen equally, which is a 
great defect. Yet the soil may be too loose; it may be 
so open as to permit the graift to expend much of its 
vegetative energy in shooting out roots instead of stems : 
the action of the roller is here indisji^sable. A rich or 
highly-manurcd soil is by no means the best for malt- 
bariey. One of the perfections of this grain iS) that it 
dirives well in middling soils, and without the expendii 
ture of artificial aids. 

A crop of barley occupies die ground but four months ; 
a crop of here, about twenty days less. It is not easy to 
distinguish barley from here when they are threshed ; the 
latter is darker, smaller, and lighter ; its husk is thicker 
and smoother ; and the flour of it is of a coarser quality 
than that of barley. Sometimes the two kinds of grain 
are scarcely distinguishable. 

The best barley counties in England are the middle 
line of counties from east to west. 

A barley crop is generally taken out of the ground 
after turnips, potatoes, or pulse ; but not after wheas or 
oats, unless after three ploughings, and then only under 
certain circumstances. The crop requires to be cut 
down while the grain is still soft and juicy, before the 
straw has become hard and sapless, and the heads liable 
to break off. It should remain a long time on the ground, 
so as to dry perfectly, lest after being stacked^l^should 
heat and be damaged. When stacked, air passage should 
be left in the stacks, as an additional precaution against 
heating. If the barley has been stacked while too green, it 
sometimes heats to such an extent as actually to take Are. 
An inferior degree of heat will also do mist^ief ; it will 
produce a certain degree of blackness at the germ end of 
the grain ; and such will never be good seed, nor aB^rd 
good malt. But a still less deg^ree of heating is service- 
able ; this constitutes what is called wealing in the 
B 3 
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motv. It takes place after stacking ; the redundant 
moisture of some grains, arising from inferior ripening, 
is communicated to those v^hich contain less ; a sponta- 
neous heat is generate<l, which will be moderate if the 
grain has not been stacked too green. It should never 
exceed 100 ° ; but it often rises to 120°, or even more. 
Equal diffusion of the liioisture is the consequence of 
this change ; the grain now appears dry, and it seems 
to have become riper ; it will imbibe water equally, 
while in steep with tlie maltster ; and the result will be a 
more equal germination. Sweating in the mow is there- 
fore of use, provided it does not run to an extreme. In 
the central parts of the rick it is sometimes difKcult to 
prevent the heat from accumulating, and mow^hurning 
the corn. 

The separation of the grain from the husk or chaff 
in which it is inclosed is effected by machines of various 
constructions : there are three processes, threshing, 
shaking, and winnowing. It is a matter of difficulty to 
separate the awns or beard from the grain ; and, on this 
account, the threshing-mill is often furnished with pecu- 
liar contrivances that need not be here noticed. 

When barley is intended to be converted into malt, 
that which is the largest and heaviest, and has the thin- 
nest skin, sliouid be selected. It should not have sus- 
tained injury of any kind ; it must be perfectly sound. 
It is not absolutely necessary that it should be of the 
fullest kind ; a shrivelled grain indicates a thin skin. 
But an ill- thriven grain will never make a good malt. 

It great importance that barleys intended for 

maltin^W of different kinds, should not be mixed. The 
barley of different soils, of Afferent years, size, and de- 
grees of ripeness, wiU, if mixed, all malt unequally. The 
process of germination is sooner completed in new bar- 
leys than in grain of a former season. Small grains malt 
before large ones ; and ripe grains afford a much more 
plump and rich malt than green ones. 

Barley, intended for malting, should not be used new ; 
it should always be stored in the house for some time : 
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for it is found by experience that what has been recently 
taken from the held does not succeed so well. Nor does 
that succeed well which has been housed early^ and 
which has gG| little or no rain. The same grain will 
not always, m^t equally well; and different conditions 
of housed barley will occasion difference of quality in the 
malt. Barley which has been gathered too green will 
afford a poor, smjdl, shrivelled malt. 

When the growth of the barley if almost or entirely 
complete, and the ears are well fiUed, heavy rains are 
sure to prostrate the stems, and lay the ears on the 
ground ; a process of vegetation then commences in the 
grain, after which it is said to be malted. This is ki 
fact a degree of the artificial process of the maltster. 
The value of the grain, after this misfortune, is greatly 
diminished : yet it still answers the purposes of the 
brewer, and especially of the distiller, provided it is 
mixed with a proper quantity of good malt. 

Barl^ is a bad bread-corn, — grassier comme pain 
€orge** is a French proverb. Barley bread is dark- 
coloured and doughy. Plutarch and Livy say, that the 
Roman generals used to punish the soldiers, who be- 
haved with cowardice in the field, by giving them barley 
instead of wheat. Although not agreeable, it is toler- 
ably nutritious. Pliny mentions that the gladiator^were 
called Hordeariiy because barley constituted a great por- 
tion of their food. Amongst the Romans Jhis grain was 
used for feeding horses. In Ireland the still worse 
article of bere-bread is common amongst the peasantry : 
its colour is almost black. Barley is less nut^ious than 
wheat or even oats. What is called ScotdjMWnch, or 
pearl-barley, is merely common barley, wj^h, after 
being kiln-dried, is deprived of its tunics oH&an by a 
mill : the grains are rounded by trituration, and are thus 
cut down smaller ; they are finally well whitened in 
their own meal. It is said that the bran contains a resin 
of a purgative and even acrimonious nature: to remove 
this acrimony is the object of taking off the bran. It is 
probably owing to this resin that malt liquors act as ca- 
£ 4 
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thirties to some constitutions. By long keepings tlie 
decorticated barley becomes mealy on the surface^ and 
the ined is generally musty and sour ; hence it is to be 
washed away when tlie grain is to be us^ medicinally^ 
or as an article of food. Pearl-barley was oi^^a Dut^ 
import: it is now manufactured in Britain. A decoo 
don of shelled barley ni water was the Qriginal.p^{6‘«af»a 
which was so distinguislied an article of ancient medi- 
cine. 


CHAP. III. 

ON THE NATURE AND CONSTITUTION OP SEEDS. 

Before we proceed to the consideration of any of the 
processei to which grain is subjected with a view to its 
conversion into any of the intoxicating liquors^ it will be 
necessary to enter into some details relative to the nature 
and constitution of seeds in general. Without this^ 
changes would be described, as affecting parts and con- 
stituents of the seedj which could not possibly be un- 
derstood for want of due acquaintance with the functions 
of th^ parts, and the properties of the constituents. 

The seed of a plant is that part from which a similar 
plant is to be Reproduced, and to tlie formation of which 
dl the organs of the plant, and all its efforts, conduce. 
The seed is composed of seieral parts : the cotyledons often 
coanpooe the main substance, of which there are gene- 
rally two!^;^etween the cotyledons lies the corcle or 
germy w]))bh is the embryo of ^e future plant, and which 
by right should be considered exclusively as the seed% 
The oorcle contains the rostel, which descends into the 
earfh and becomes tiie root, and the plumukty which 
ascends and farms the stem. Bemde these, there are 
the investing membnmey and the scar or ege, through 
which the seed receives its nourishment wh^ gertiu*> 
noting. 
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It appeftTB, therefore, that the ehief part of the seed 
if the eorde, consisting of, tiie cotyledons, the stem, 
and root of the futnre plant. Some seeds contain 
bat one cotyledon: this is the case with the different 
kinds of gfias tod corn. More generally they contain 
two, seldom more ; but sometime^ there are even six : 
in other cases, they are entirely .deficient. 

The cotyleilon is a kind of cellular or spongy substance, • 
in which is sometimes deposited the eUmme/i or food of 
the embryo plant, during its growth, and before the roots 
are sufficiently mature<l to fulfil this their proper duty. 
The cotyledons, after having discharged tlie duties of a 
root by supplying ready-formed foml to the embry<l 
plant during germination, now assume a new function, 
and often, but not always, grow out of the ground and 
become leaves, which on account of tlieir origin called 
the seed leaves. These sometimes speedily wither away ; 
and sometimes they continue growing for e length of 
time, and then fall off*. Plants pro<luced from seeds with 
two cotyledons are called dicotyMomus : but when there 
is but one, they are named monocotyledonous. When 
tliere is but one cotyledon, as in the tUfier^it kinds of 
com, the cotyledon does not rise out of the ground j the 
plumula only appears, and the cotyledon decays away. 

The albumen or whUe^ which is sometimes deposit^ in 
the cotyledon, and is intended to be tlie nourishment of the 
young plant before it can provide for itself,«i8 of various 
natures and decrees of consistence^ Sometimes albumen 
is homy, sometimes fleshy ; sofhetimes it is so condensed 
as to be as hard as stone ; sometimes it is farinfceous or 
floury. When there is but one cotyledon, tli#Blbumen, 
although often mistaken for the cotyledon, is q|iite se- 
parate from it. In sudi cases, the great bulk of the 
seed is albumen of the farinaceous kind : the different 
kinds of corn are examples of this structure. 

For a certain number of days after a seed has been sown 
in ihe proper soil, no change takes place but the absorption 
of moisture, and the consequent enlargement and soften- 
ing of the seed. The external coat, not having swolkii 
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in the same degree, is burst. The rostel, or as it is other- 
wise called, radicle or rootlet, then sprouts forth ; it strikes 
downwartls into the earth ; and its growth is effected by 
the transmission of a solidifiable fluid through the parts 
already formed to their extremities ; and tlius, at length, 
the root is formed. ,The plumula also growing tlirough 
the body of the seed, rooii buds fortli at the opposite 
end; and continuing to grow, forms the stem, from 
which, in process of time, sprout the leaves, branches, 
and flowers. But at this period of germination, the vital 
functions are not sufficiently energetic to nourish both 
the rostel and plumula at once equaUy : hence the latter 
is more backward. Thus, during the first growth of 
the seed, the corcle shoots out in two opposite directions, 
the rootlet downwards, the plumula upwards ; and this 
happens in a wonderful and constant manner, be the 
position of the seed in the ground what it may. Each 
seems to seek its appropriate stimulus, air being the sti- 
mulus of the plumula, and water that of the rootlet. 
The assumption of vegetable life and activity by these 
two parts, as manifested by their growth, constitutes a 
peculiar and interesting process, to which the name of 
germination has been given. 

Thus the corcle is a part of the seed of the greatest 
consequence. The more important of its two members 
is the plumula, for its existence is indispensable in every 
seed ; but it is known that the rootlet is sometimes de- 
ficient. The cotyledon is of course absolutely necessary, 
inasmuch as it contain^that food, without which the 
germinating plant could not live. 

’ Every 'one knows, that seeds are preserved for store 
by drflng ; and that some of them may be kept in their 
ordinary dry state for a surprising length of time with- 
out change. When buried immediatdy under the sur- 
face of the soil, they very soon begin to grow. Now it 
is to be enquired, what difference does the presence of 
the soil occasion. If seeds be planted in perfectly dry 
earth, they will not grow ; but if the earth be moistened 
with water, they do not long remain inactive. Hence 
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the presence of water is necessary. The n6xt question 
is, does it matter whether the water is in the solid or 
the liquid form or, in other words, will the freezing 
temperature permit a seed to germinate ? Common ex- 
perience proves, that seeds never grow when the moisture 
of the earth is frozen : hence a temperature above 32® (i.e. 
freezing), at least, is necessary ;#and sometimes the tem- 
perature must be considerably higher. WeQ-established 
experience also proves, that if seeds are buried so deep 
as to prevent the contact of the atmosphere, they refuse 
to grow : and that if brought up so near the surface as 
to liave a free supply of air, they will then vegetate 
freely. It might, perhaps, be considered doubtful, wheP* 
ther, in this case, the true life-exciting influence might 
not have been the light rather than the air. But seeds 
are found to germinate, at least as well, when excluded 
from light, by covering them with the soil. Some have 
even maintained, that light is so prejudicial as either to 
prevent germination altogether, or to occasion a sickly 
growth. The practice of those persons, whose interest 
it is to be acquainted with the influence of light, in ger- 
mination, shows what their opinion is : malt-houses are 
so constructed as to exclude the light, when the grain 
is under process. But is the opinion of maltsters well 
founded ? In answer to this question the observations of 
Dr. Irvine seem well entitled to consideration. It is 
known to every body, he says, that vegetables do not ar- 
rive at any degree of perfection, when made to grow in 
a dark place, and never contain any thing but an insipid 
watery juice. If a ray of light is admitted, the vegetable 
grows with greater vigour, and directs itself to the aperture 
by which the light entered. Even different d^rees of 
light produce sensible differences. Vegetables growing in 
a situation most exposed to the sun have the richest juices, 
as appears plainly in the case of grapes growing on the 
sunny side of a hill, tliey being much sweeter than those 
of the same species grown on the soutli side of it. One 
might expect that the sweet matter in grain, beginning 
to vegetate, should also be affected by light. The seeds 
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of plants^ growing below ground, m^y, indeed> be sup- 
posed to ^ little affected by light : but they are not alto- 
gether out of the reach of its influence, as is evident from 
comparing the growth of seeds in different pots of ear^, 
some exposed to light, and others kept in a dark place, 
the heat in all being equal. Perhaps part of the dif- 
ference of sweetness, observable in different grains of 
malt, may arise from different degrees of light to which 
they had been exposed during their vegetation.* So far 
of light. 

Since, then, the presence of air is certainly necessary 
to germination, and since air is known to consist of 
two different kinds of air or gas, one called oaoygen, the 
other azote, it becomes a question which of these gases 
is the one essential to the process ; or is it tlie air, in its 
common atmospheric form, that is, a mixture of both 
the gases, that is required ? 

It has been proved by the researches of various che- 
mists, that seeds will not vegetate in azote ; and that 
vegetation will not take place in any gas, unless oxygen 
be contained in it. In sliort, it is a proved fact, that 
oxygen is the portion of common air which is indis- 
pensable to the growth of seeds. But there can be little 
doubt, tliat azote is useful in modifying and moderating 
the otherwise too powerful stimulus pure oxygen gas, 
during the subsequent growth of the plant. The same 
moderating quality is observable in the process of life 
and of combustion ; hence the use of azote in the at- 
mosphere. 

It has been even ascertained that supplying oxygen 
in a condensed and separate form, disentangled from the 
affinity of other bodies, will produce germination in 
seeds which had been proved incapable of growing in 
the natural way. Thus the liquid which chemists call 
chlorine water, and which is indirectly capable of afford- 
ing oxygen, in a manner not necessary to describe, has 
been successfully used to revive the dormant vitality of 
very old seeds, by steeping them in it for a short time. 

• Irrtnc's Bweays, 333. 
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Or perhaps it may be hereafter discovered, that cldarine 
itself, is as efiicient as oxygen ; and that, in these cases, 
it was not the oxygen that revived the seed, but the 
chlorine. This, however, is not the opinion of the pro-' 
sent day. 

As soon as oxygen has been absorbed by the growing 
seed, that gas is returned again, ift precisely the same 
volume or bulk, but altered intd carbonic acid gas, by 
having dissolved away some of the carbon or charcoal 
which constitutes a part of every seed and every vege- 
table substance, and which may be rendered manifest by 
charring or scorching, the black remaining substance 
being carbon. The quantity of oxygen gas absorbed,, 
and consequently of carbonic acid returned, is inconsi- 
derable, as will hereafter appear. 

Thus the chief circumstances to be attended to in 
causing seeds to germinate, are to supply them with 
water, heat, and air. If too much water be admitted 
for a continuance, the consequences are as fatal as too 
little ; the seeds will not grow. When seeds are col- 
lected in quantity for keeping, they are dried ; that is, 
the water is evaporated from the albumen of the cotyle- 
don ; and hence the albumen l)eing thus condensed, and 
rendered hard and solid, it is unfit nutriment for the 
young plant. On this account no increase of substaiice 
or quantity of matter can be given to the embryo ; it 
cannot grow, or, in other words, it cannot effectively exert 
its tendency to assimilate its food ; but if the seed be to- 
tally immersed in water, unless it is the seed of an aqua- 
tic plant which grows altogether in water, the consequence 
will be, that the aliment of the young plant is totally dis- 
solved away ; hence its vital functions cannot be exerted, 
and decay and death terminate its organic existence. 

With regard to temperature, it must be observed, 
that exposure to the freezing point, or to a lower degree, 
is by no means fatal to the vital principle of seeds. All 
that is intended to be said is, that unless the temperature 
is above 32°, the seed will not germinate at that time : 
but it may at any other time, when the temperature is 
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sufficient. Different plants require different degrees of 
heat during their growth ; but so far as mere germina- 
tion is concerned, the difference of heat required seems 
not so considerable. During the heat of spring and 
summer the germination of seeds is much more readily 
produced than in winter, and in warm climates the same 
seed will germinate Inore speedily tlian in cold ones. It 
is also a fact, and it will appear more full/ hereafter, 
that when a genial warmth has once excited the germi- 
nating process in a seed so as to x^roducc actual growth, 
the temperature spontaneously rises, and maintains itself 
iti a manner somewhat resembling the preservation of 
,.heat in the bodies of living animals. When a great 
quantity of seeds is made to germinate in a heap, the 
elevation of temperature often rises so high as 150°. It 
is not merely during germination that this heat is ob- 
servable; it may be perceived also during the more 
advanced growth of the plant. Thus the snow which 
falls on fields thaws sooner than that which falls on the 
bare eartli. And at certain periods of the growth of 
some plants, a very considerable elevation of tempera- 
ture has been indicated by the thermometer. In one 
instance the flower of a plant was found to he 16 de- 
grees warmer than the surrounding air, and this heat 
w»3 maintained even until midnight. 

It is truly astonishing how long the vital principle 
can be preserved unextinguished, although dormant, in 
seeds, when they arc placed under such circumstances 
as will prevent either putrefaction or germination. Corn 
was found at Herculaneum, which had lain buried for 
more'^than seventeen centuries, and was then in good 
preservation.* Seeds brought from Herculaneum have 
since grown in liritain. There are also several other 
instances on record, where seeds have been buried in the 
earth to great depths for centuries ; yet as soon as the 
soil which contained them was accidentally brought to 
Jhe surface, and exposed to the air, they l^gan to ger- 
minate, the stems were developed, and they produced 

* Cochin and Rcllicarde’6 Elerculaneum, p 49. ' 
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flowers and fruit. These facts are not more surprising 
than others relative to suspended animal life^ which are 
well authenticated : live frogs and lizards have been dis- 
closed on breaking solid masses of stone^ which had 
been incarcerated in this rocky prison during a perioil 
now not ascertainable. By the examples given it is 
proved how indispensable an agent ^ir is to the resusci- 
tation of life in a seed^ when Its vegetable animation 
had been suspended by the process adopted for its pre- 
servation. And if another proof were required, we have 
it in the fact, ascertained by several experimentalists of 
authority, that seeds will not germinate in the exhausted 
receiver of an air-pump, even although otherw^e placed, 
under favourable circumstances. 

Although, in order to induce germination in seeds, 
they are generally sown in the earth, it is well known 
that earth or ordinary soil is not essential to the process: 
they have been made to grow in sand, in powdereil Der- 
byshire spar, in metallic oxides, in flowers of sulphur, 
and on moistened flannel. In short, the use of soil is 
quite secondary to the effects of air, warmth, and water ; 
although the soil at length becomes the proper medium, 
in which alone the plant can arrive at full perfection. 

It may be here noticed, that if a seed has germinated, 
and if the further evolution of the plant is checkedj by 
drying off the moisture of the seed, its vital principle is 
extinguished for ever ; and no artificial process can cause 
it ever to grow again : it is now merely vegetable inorganic 
matter. It is also necessary to observe, that when a seed is 
kept moist for any considerable length of time, it not being 
exposed to air so as to permit germination, its vitality is 
also destroyed, and the seed soon runs into putrefaction. 

It has been already observed, that when a seed is de- 
posited in the earth, under die proper conditions of air, 
temperature, and moisture, the bulk of the seed is in- 
creased, the extermd integuments burst and decay, the 
rootlet shoots downwards, and grows into a root ; while 
shortly after the plumula ascends, and at length forms 
the stem. This increase of parts argues an increase of 
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^ubsfance ; and the question suggests itself, whence is 
this^stipply of matter derived? Although the su^ly 
during the growth is obviouidy derived from the soil, ^is 
cannot be the case at the onunmencement of germinatum. 
The rootlet, at its drat evolution, is too small to come 
effectually in contact even with the particles of soil ; it 
is an equal chance that it lies in the space between two 
particles ; in which cas^ it certainly cannot derive its 
supply in that way. But, fortunately, the embryo is 
quite independent of this adventitious supply : it has its 
own magazine of provisions, deposited in its cotyledons 
for its support during its early infancy, and with this 
magazine it b^s a continuous communication. In the 
cotyledons of a seed- may be discovered a kind of channel 
called the chyle-bearing duct (ductus chyliferus). Dur- 
ing germination, it may be observed that this duct 
ramifies throughout the cotyledons ; and it w^Hl be found 
that all these ramified vessels join each other at the 
corcle and open into the rootlet : thus an open commu- 
nication is formed between the rootlet and all parts of 
th^ cotyledons. But there is no direct communication 
between the plumula and these ramified vessels: the 
plumula only communicates with the rootlet. We now 
plainly perceive that the root, when perfect, is not only 
the«i>ource of supply to the mature plant, but that even 
while it was the rootlet, it was the source of supply to 
the whole germ. 

The albumen is the natural food witli which nature 
has provided the young plant until, this being exhausted 
and tlie root sufficiently grown in the soil, the plant can 
derive its support from eiuernal sources. But we are 
not to suppose that the albumen is the indispensable 
and only food which the embryo plant is, in any case, 
capable of assimilating. On the contrary, experiments 
have been made in which the germ was extracted from 
the cotyledons, and planted in moistened earth : some 
did grow, and some did not ; but those that did grow 
were exceedingly stunted in size, and very short-lived. 

It appears, by the organisation just now described. 
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that the albuminous food can be drawn by the rootlet 
from all parts of the seed where the albumen is.^opo- 
sited, and that from the rootlet it can be tfahsmitted 
to the plumula. But it has been already stated that the 
albumen is often exceedingly hard^ homy, and condensed ; 
and food of this kind, as is obvioiis^ could not be trans- 
mitted through these capillary ducts, without undergoing 
some important change resembling in its objects the 
digestion of the food in animals. 

That a change of amost important nature does take place 
is obvious, from the fact that die albumen acquires new 
characters essentially different from those which it ori- 
ginally possessed j and now it becomes our object to trac*e 
what the nature of this change is, and how it is effected. 

The first question is. What is the albumen wliich we 
find deposited in seeds ? The word, when that of seeds 
is meant, seems to be a name to which no very precise 
meaning has been attached ; it is a specific name, and 
probably its individuals are as numerous as the seeds 
themselves ; or, in other words, perhaps every seed con- 
tains an albumen proper to itself. It is essentially dif- 
ferent from the albumen of chemists, whether vegetable or 
animal, neither of which has indeed been hitherto rightly 
distinguished. In short, it merely expresses the food 
provided by nature for the embryo contained in the seed ; 
and its name neither refers to any particular compo- 
sition, nor to any identity with synonymous words. 

Familiar examples of thevariable nature of thealbumeii 
of seeds occur in the different kinds of grain, in peas, 
beans, &c. We know, for instance, that although rye- 
meal, barley -meal, wheaten meal, and oaten-meal resemble 
each other very much in their general properties, there 
are differences amongst them with which every one is ac- 
quainted. The meal of beans, peas, and other papilion- 
aceous plants, is essentially different from all the rest. 
The examples shall be taken from the different nutritive 
grains, because their constitution is better understood, 
and because they have direct relation to the chief object 
of this volume. 

VOL. I. F 
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'' Chemical analysis puts us in possession of the essential 
differences between the albuminous portions of seeds j 
and a few of these shall be adduced to prove their vari- 
able nature. Rye-meal contains starchy saccharine matter^ 
gluten^ true vegetable albumen^ and mucilage. Wheaten- 
meal consists of the « same principles^ along with some 
phospates. Barley-meal contains all tlie preceding ingre- 
dients, beside a fixed oil, and some volatile matter. Rice 
consists of very nearly the .same materials as barley, 
except that fixed oil has not been found in it, and that 
in place of gluten it contains a peculiar vegeto-animal 
Qiatter. ^ In aU these grains it is observable that the 
ratio of Ae ingredients is different ; but in all of them, 
starch, otherwise called farina, is not only a constant 
but an abundant constituent. Starch is also a nutritive 
principle of all grains : it has been analysed by several 
chemists. The two analyses which most nearly approach 
and therefore support each other best are those of Berze- 
lius, who experimented on potato-starch, and Gay-Lussac 
and Thenard, who used wheaten-starch. These analyses 
having been executed by eminent chemists, it will be but 
reasonable to adopt the mean of both as nearer the truth. 
The two analyses and the mean will then stand thus : — • 


Berzelius. Gay-Lussac and Thenard. Mean. 
CarBon . . 43.481 , . 43.55 . qu.pr. 43.51 

Oxygen . . 49 455 • . 49.68 . 49.57 

Hydrogen . 7.064 . . 6^77 • . 6.92 

100 Too loo 

Reflecting on these analyses, we cannot fail to be 


struck with die similarity of the analysis of sugar, in 
point of ingredients, as well as proportions. And it will 
be of importance if we refer to the analyses which have 
been made by the same chemists of sugar, taiung the 
mean of both as before : 

Berzelius. Gay-Lussac and Thenard. Moan. 
Carbon . . 44.200 . . 42.47 . qu.pr. 43.34 

Oxygen . . 49.015 . . 50.63 . . 49.82 

Hydrogen . 6.785 . . 6.90 . , 6 84 

Too Too Too 
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The result of these statements is, that starch and 
sugar are composed of precisely the same ingredients ; 
that the only discoverable difference is a slight disagree- 
ment in the relative quantities, and that this is exceed- 
ingly trivial. By comparison of the two means, the 
following are the differences : one hundred grains of 
sugar contain about one seventh of a grain less carbon, 
about three eighths of a grain more of oxygen, and two 
ninths of a grain more of hydrogen than arc contained 
in one hundred grains of starch. These are trifling 
differences; and, without reference to atomic consider- 
ations, it will immediately strike tlm enquirer that dif- 
ferences by far greater than these frequently occur in the 
analyses of die same body executed by different chemists, 
or by the same chemist at different times ; and, in illus- 
tration, I adduce the analyses of sugar by the chemists 
already quoted, wherein the quantity of carbon, as stated 
by Berzelius, is very nearly two grains more than what 
is stated by Gay-Lussac and Thenard. In short, we 
may conclude that analysis has not been hitherto able to 
detect any difference of composition between starch and 
sugar ; and we may admit that, in both, the ingredients 
are the same in quality and quantity. A person who 
contrasts their strikingly different properties ; who«con- 
siders that starch is one of the most insoluble bodies, at 
least in cold water, and sugar one of the most soluble ; 
that sugar is the sweetest of all substances, and starch 
the most tasteless ; will naturally enquire how are these 
facts to be reconciled ; and if the composition is the same 
in both substances, why are not tlie substances identical. 
The question is natural : at least it would have been 
natural and necessary some time since, when it was sup- 
posed tliat similarity of ingredients and of proportions 
should produce similarity of qualities. Modem disco- 
veries have proved that this is a mistake : it is nerw 
known that, beside quantity and quality of ingredients, 
the peculiar mode of combination of them is to be taken 
into account ; and although we know, in fact, nothing 
about the modes of combination in which bodies exist, 
r 2 
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yet chemists have been, in a manner^ compelled into this 
mode of explanation by the impossibility of explaining 
it otherwise in the present ‘state of knowledge. In the 
case of starch and sugar^ thereforCj we know that tlie 
ingredients are the same; we may infer that the relative 
quantities of them ajQS also the same: but to assign a 
reason for the difference ^f properties, wc say that Uiey 
are differently combined, without pretending to say 
whctlier the difference is a closer approximation of par- 
ticles, so as to expose them more effectually to each 
other’s modifying powers ; or whether it depends on 
some other cause. Considerations of relative specific 
gravities give us no information on the subject. 

Be this as it may, one would be induced to conclude 
that similarity of composition would give origin to a 
great facility of converting one substance into the other ; 
and this is just what we find to be the case in practice. 
A statement of a few cases of the conversion of starch 
into sugar will be necessary to support this position. 

A mixture of starch and water, if exposed to each 
other's action for a length of time, as two years, no 
mutter whether in .the air, or in the exhausted receiver 
of an air pump, will be found much altered. The starch 
is changed into other substances, one half of it being 
actually converted into sugar. It is also known, that if 
starch and gluten be mixed with hot water, and allowed 
to act on each other for a sufficient time, the starch will 
become sugar. But it is a sir.gular fact, that if starch, 
without any admixture, be boiled in water, for some days, 
we obtain a bitter instead of a sweet substance. Thesi* 
subjects will be resumed hereafter. 

But it is possible to convert starch into sugar in a 
much more decided manner. If a quantity of starch, 
no matter whether obtained from wheat or potatoes, be 
boiled with water acidulated with sulphuric acid, inces- 
santly dui'ing a few hours, occasionally adding water as 
it evaporates, so as to preserve perfect fluidity ; then 
saturating with lime ; continuing the boiling, after sepa- 
rating the sulphate of lime until the solution be concon- 
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trated ; a dark, syrupy liquid is obtained, which, on 
cooling, affords abundance of sugar, in crystals. This 
sugar certainly differs, in some respects, from common 
sugar ; it is not quite so sweet, nor so soluble in water ; 
it crystallises differently ; it is fusible at a much lower 
heat, and its solution ferments without the addition of 
yest. It has been ascertainec> that, during the whole 
process of its formation, not a bubble of gas is discharged; 
that the sulphuric acid remains unchanged ; and that 
the contact of air is unnecessary. These facts appear to 
countenance the supposition just now suggested, that 
starch and sugar are the same in composition, and thaj: 
the conversion is effected by some unknown agency of 
the sulphuric acid in altering the mode of combination 
in which the carbon, oxygen, and hydrogen are held 
together. C)nc hundred parts of starch, when thus con- 
verted into sugar, become better than one hundred and 
ten parts ; an(l this sugar is convertible, by fermentation, 
into alcohol, like any other kind. 

This production of sugar is not confined to potato or 
wheaten starch ; rice-starch has been changed into sugar 
by the same process. The sweetnessr of frost-bitten po- 
t^itoes seems to be owing to a spontaneous conversion of 
starch into sugar. But, according to M. Bescier, potiftoes 
naturally contain a little sugar. 

We can also convert starch into sugar by a much 
more simple process than boiling with dilute sulphuric 
acid. When grains of wheat, barley, here, oats, or 
maize, arc sown in the earth, under proper circumstances 
of air, heat, and moisture, as soon as germination has 
commenced, and continued a little time, it will be found 
that the farina has disappeared, in a great measure, and 
tliat its place is supplied by a saccharine matter of a 
peculiar kind. It is very sweet ; it readily dissolves in 
water, and forms a syrup, which, if evaporated, acquires 
almost precisely the sweetness and flavour of treacle. 
This case of the conversion of starch into sugar Is not 
very different from that first described, where a mix- 
ture of starch and water, long exposed, was partly con- 
p 3 
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verted into sugar: the vegetating process of tlie grain 
seems to have merely hastened ^e change. Maize 
affords the most striking results. 

We are now prepared to understand what the nature 
of the change is by which the albumen of seeds^ as it is 
improperly called^ is i^tered from a hardj or farinaceous^ 
or horny substance, to the soft and readily soluble food 
■which is adapted to the feeble assimilating powers of the 
embryo plant, just germinating in the cotyledons. This 
was the subject which led to our enquiry into the con- 
vertibility of starch ; and we now perceive that what is 
c^led albumen, the chief ingredient of which is starch, 
is, in fact, changed into sugar, not precisely similar to 
cane sugar, but a saccharine principle better fitted as 
food for the infant plant, and much more adapted than 
the original horny insoluble matter of the seed to enter 
into those ramifications of vessels which open into the 
rootlet, and are intended to convey to it its nutriment. 

Art has taught mankind to imitate nature in this most 
important process of converting starch into sugar, by 
means of germination. What is taking place in a seed 
sunk in the ground cannot be seen ; and a great quan- 
tity of seeds once sown in the earth cannot be recovered. 
On this account the process of sowing is altogether dis- 
pensed with in the artificial method, and all the neces- 
sary stages of germination are thus brought about, with 
as much energy, although without the assistance of the 
soil. 

The process by which these changes are brought 
about is called malting ; and as society is constituted, it 
is one of prime interest to mankind ; the outline of it is 
as follows : — The grain is steeped in cold water during a 
certain period ; the water is then allowed to drain off ; 
the grain is spread out in a deep heap ; it gradually 
heats; the rootlets begin to shoot out; afterwards the 
plumula begins to grow ; and when this has grown to 
a certain extent within the grain, the further germin- 
ation is checked by exposing the grain on a kiln, heated 
by fire to such a degree as extinguishes the vitality of 
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the seed. At this period it is found that the starch is, 
in a great measure, converted into saccharine matter. 
The result of tliis forced germination is, like that of the 
natural one, the assimilation of the natural food of the 
embryo plant to its wants during the first stages of its 
growth, before its roots are capaWe of providing for 
themselves. It is now neces^ry to enter into some 
more minute details of* tliis subject. 


CHAP. IV. 

MALTING. 

Simple as tlie operation of malting may appear, it is 
one in which the exercise of much practical skill and 
much experience is required ; and as it is the funda- 
mental process, on which depends the success of all the 
subsequent steps adopted by the brewer or the distiller, 
it will be absolutely necessary to enter into many of the 
minute particulars to which the maltster has to direct 
his attention. It is a fact, which must strike the most 
superficial observer, that the structure of the kernel of a 
barley-corn is, in appearance, very different indeed from 
that of a grain of malt. The kernel of raw barley is 
heavy, hard, horny, and in a slight degree transparent. 
The kernel of a well-malted grain is light, soft, floury, 
and perfectly opaque. The cause of these differences 
should properly be sought in the analysis of grain in the 
two different states. 

The analysis of harlcy-mcal has been attempted by 
two chemists, Einhoff and Proust ; but the results are 
so extremely discordant, that there is but little use in 
adducing either of them. There is, however, a state- 
ment made by Proust which it would be improper to 
neglect. He affirms that barley contains a peculiar 
proximate principle, which, from the Latin name of the 
grain, he has called hordein. He describes it as a yellow, 
p 4 
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woody powder, granular to the touch, and resembling 
sa^trdust in appearance. It is insoluble in water, either 
boiling or cold.* In the process of malting, this hordein 
disappears in great quantity, and it is resolved diiedy 
into starch and sugar ; certain quantities of which had 
previously existed ready formed in the raw barley. Ac- 
cording to Proust, the fallowing is a comparative esti- 
mate of the principles of unmalted and malted barley in 
one hundred parts : — 

Yellow resin 1 part in barley, and 1 in malt 
Gum . • 4 parts ... 15 

Sugar . • 5 . .... 15 

* Gluten .3 1 

Starcli .32 56 

Hordein 55 12 

The analysis of EinhofF, beside adding albumen, vo- 
latile matter, and phosphate of lime to the foregoing 
ingredients, represents the quantity of starch to be more 
than double what is stated by Proust; and if to the 
starch we add the hordein, stiU the sum will not recon- 
cile the analyses. The proportion of sugar corresponds 
in both estimates almost precisely. But tlic most re- 
markable circumstance in the whole is the total omission 
of t^e fixed oil which exists in barley, and which has 
been described by Fourcroy and Vauquelin as amounting 
to a hundredth part t ; and afterwards by Dr. Thomson. 
This oil is of importance : it is of so permanent a nature 
as to escape alteration in the processes of fennentation and 
distillation ; for it is obtained abundantly in the distil- 
lation of whiskey, in shreds. 

A few years since I collected upwards of a pound of 
this oil. In some of its properties it resembles oil of 
roses obtained by distillation ; it is concrete, and almost 
as solid as tallow, even in summer ; by peculiar manage- 
ment it may be made to crystallise in blades ; it is 
somewhat soluble in alcohol, and may be precipitated 
from its solution by the affusion of water. The pre- 
cipitation of this oil is the cause of the slight milkiness 

* An. de Ch. ct de Ph. t 340. + PliiL Magazine, xxv. 182. 
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which appears when strong spirit is mixed with water 
in certain quantity. The oil is volatile, and distils over 
with water : it dissolves oxide of copper, and forms a 
green compound : the colour of the oil, when newly 
distilled from wash, is variable ; sometimes being pale 
green, sometimes white, and somotimes of no decided 
colour : time renders it rancid : its natural smell is 
not agreeable ; it mostly resembles distillers' faints : 
when dissolved in somewhat diluted alcohol, it commu- 
nicates to it very nearly the smell of what, in Ireland, 
is called potteen whiskey ; and good judges were de- 
ceived by it. What is called the whiskey smell of spirit 
is owing to a small quantity of this oil held in solutiorf. 
It is not so volatile as alcohol ; hence frequent rectifi- 
cations of common spirit afford a product having less 
and leas peculiar smell : hence, in the distiller's process, 
the singlings contain much oil, because they were dis- 
tilled at a high temperature, on account of tlie great 
quantity of water present ; hence, the sj^irit produced 
first in the rectification of singlings is much freer from 
oil than the latter portions, when the temperature rises ; 
and hence the very last products from the singlings 
have so disagreeable an odour, because then the oil 
comes over abundantly. The points of resembj^ce 
between this oil and oil of roses are their solidity, their 
volatility, their leaving a gteasy stain on paper, which 
requires a strong heat to expel, their tendency to ran- 
cidity, their crystallisability, and the uncertainty of co- 
lour. The properties just explained place these two oils 
as the link of connection between what are called fixed 
and volatile oils. From this account it will be seen that 
this oil differs essentially from that obtained by IVI. Pel- 
letan from potato spirit.* 

Dr. Thomson is of opinion that the hordein should 
not be considered a peculiar proximate principle ; and 
that it is merely starch in a particular state, somewhat 
similar to the fibrous matter of potatoes. Malting con- 
verts it partly into sugar, and partly into common starch, 
* An. de Ch, ot dc Th. xxx. 221 , 
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by destroying a certain unknown glutinous substance, 
which glues the particles of it so firmly together. 

It appears to me that Dr. Thomson has not assigned 
sufficient reason for doubting the existence of hordein, 
as a peculiar principle ; and that the composition which 
he assigns to it, nanjely, starch in a peculiar state, its 
particles being glued togetlier by an unknown substance, 
is hypothetical. If it te an unknown substance, we 
are but assuming the existence of one body, to remove 
the necessity of admitting the existence of another. 
The presence of substance in barley-meal in so great a 
quantity as more than one half of the whole weight ; 
its being woody, and insoluble in water whether cold or 
boiling; its disappearing during the mailing; and the 
increase of the gum, sugar, and starch, in consequence ; 
are properties not attributable to any component part of 
any grain with which chemists have hitherto been ac- 
quainted. Hence, in strictness, I think we are bound 
to admit hordein as a peculiar substance. 

Yet there are difficulties attendant on this admission. 
If, during the malting of barley, the additional saccha- 
rine and starchy matters formed are produced from the 
altered hordein, how is the production of saccharine 
mat^r explained, during the malting of wheat, which, 
according to Proust, contains neither hordein nor any 
principle corresponding with it. Analogy would lead 
us to suppose that by whatever means saccharine matter 
was formed in one malting process, so it would in r^n- 
other. But analogy is, in such cases, a bad guide ; sugar 
may be formed either from hordein or starch ; and there 
is little use in puzzling ourselves with difficulties of this 
kind, which altogether seem to be matters more of 
curiosity than use : the question is merely noticed here 
as a result flowing from the fact stated by Proust, but 
certainly not with a view of impugning the fact itself. 
Facts are the goal of science; opinions are the paths 
leading to it. 

As to the original question just proposed, and which 
brought the investigation ot Proust under consideration. 
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it still remains to be answered, what is the cause of tlie 
difference of their mechanical structure.- And although 
the analyses of Einhoff and Proust differ so materially 
as to shake our coniideiice in one or other, and therefore 
for the present in both, they nevertheless agree in some 
essential points, and from these we may derive much in- 
formation on the subject of our f)resent enquiry. Both 
chemists agree that raw barley, amongst its other ingre- 
dients, contains gluten, gum, and sugar ; and there is 
even tolerable accordance in the quantities assigned. 
One hundred parts of barley-meal contain about 
parts of gluten, 43 of gum, and 5|- of sugar. Now 
these arc all of a glutinous nature, calculated to bind 
the starch and the other ingredients into a solid mass 
of great hardness, such as we know a barley-corn 
to be. For such is the hardness of gluten, that it has 
been used to join fragments of pottery. The follow- 
ing is a fact illustrative of tliis statement : — If bar- 
ley, reduced to the finest powder and the husk re- 
moved, be made into a paste with water, rolled into 
grains resembling the original barley, and exceedingly 
well dried before a brisk fire, but not scorched, they 
become almost as hard as the natural grain. But this 
powerful cohesion has taken place between particles 
which had been already disintegrated, and removed 
from each other. How much more powerful must he 
tlie cohesion of particles bound together by gluey matter, 
which had grown along with the ingredients of the corn, 
which cemented — not particles formed by the artificial 
process of grinding — hut the ultimate particles of which 
that kind of matter is composed. In such a case, it is 
not wonderful that particles so much more closely 
approximated, and so much more intimately pene- 
trated by the cement, of which two of the ingredients 
are perfectly transparent, and the third a good deal so, 
should be so affected as to be at least horny, if not in a 
slight degree transparent, as we find a ripe dry barley- 
corn to be. 

But when barley is steeped in water, with a view of 



MALTING. 


76 

malting, the cement is softened^ the particles now coher- 
ing with but little force, are separated to a greater dis- 
tance from each other, so that the specific gravity is 
lessened by the absorption of water and consequent 
swelling of the grain, and perhaps by the evolution of 
the carbonic acid. During the progress of germination, 
the quantity of the chief cement, the gluten, is lessened 
from three parts to one, by chemical changes in it ; and, 
in short, the whole constitution is subverted. 

It is matter of opinion, admitted by some and denied 
by others, that the change effected in barley by malting 
is complete ; that it affects every ingi-edient of the grain; 
and that the whole substance is converted into new 
matter, which did not previously exist hi the grain. 
IVhat the nature of this new matter may be is not yet 
agreed on. There are two opinions. It is found that 
hot water is capable of dissolving away every thing from 
malt, except the huslc. This, it may be supposed, could 
not happen unless there was a total change effected in 
the starch an<^ gluten of the barley. Starch, it is true, 
is soluble in boiling water ; the result, however, is not a 
solution, hut a well-known jelly, which becomes even 
more stiff by cooling. But the solution obtained from 
malt* is perfectly fluid, whether hot or cold. From the 
disappearance of the starch, and the obvious formation 
of sugar, it has been sui)posed that the result and object 
of malting are tlie total convorsion of the starch into 
sugar. 

But a different view mayjje taken. It may be sup- 
posed that, during the malting process, the cliange of 
starch into saccharine matter is but partial ; that the 
malt still contains much unaltered starch ; and that, by 
the action of hot water, the conversion into saccharine 
matter is nearly completed. In short, it has been con- 
ceived, and with much probability, that the sugar-forming 
process is resumed and continued during the action of 
the hot water. It is difficult to determine which of these 
views is correct; the subject is obscure, and requires 
fuller investigation. The consideration of it shall be 
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resumed in its proper place. It is sufficient^ for the 
present^ to observe that the latter opinion is by far the 
better supported of the two. 

Malt returns to the state so considerable a revenue, 
that its preparation is watched with the most vigilant 
scrutiny. The determination of the form and measure- 
ment of the apparatus by which it is produced consti- 
tutes a part of the law of the* realm ; and the whole 
process is embarrassed by legislative restrictions of such 
a nature as to prevent the likelihood of improvement. 

On the subject of the season when malting can best 
be executed, there is difference of opinion, not here ne- 
cessary to discuss. It is certain that summer is a bad 
time ; the natural heat of the weather, along with the 
chemical evolution of heat from the grain under process, 
conjointly occasion such a modification of the changes, 
that instead of sweet malt, we obtain it bitter and com- 
paratively valueless. Of this the consumers are suf- 
ficiently aware, and they cautiously avoid, or should 
avoid, malt made during any other period than the cool 
season of the year. May is the latest rnon^th in which it 
sliould be made : any malted after, is called lattcr^made 
malt. 

The whole process is divided into four stages ; they 
are called steeping, couching, flooring, and kiln-drying. 
These shall be separately considered. 

Steeping. — By acts of 7di and 8 th of his present 
majesty, it is declared, that in malt-houses Vvhere more 
than eight bushels of corn are steeped at a time, the cis- 
tern employed shall be permanently constructed, with 
the sides and ends thereof straight, and at right angles to 
each other, and of no greater depth than forty inches, 
with an even bottom, having an inclination for the drip 
of no more than half an inch to every foot in length. 
The cistern is lined either with lead or stone, and is 
commonly sunk in the earth. In general there are 
many such in one malt-house. 

The barley being thrown in, water is poured over it 
until it stand as many inches over the grain as the latter 
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is expected to swell. The whole is then mixed up. The 
good barley sinks, it being specifically heavier than water^ 
while that which is light and unfit for malt floats, and 
thus affords a facility of removing it, which, to save duty, 
is accordingly taken advantage of. It is of importance 
that the water shoul^ be of the purest quality : brackish 
water, or water which contains any bad taste or smeU, 
will do harm. Rain or very pure river water is best ; 
and hard water may be rendered fit by due exposure to 
air, and boiling. 

As the steep-water dissolves avray some bitter yellow 
matter from the husk, it is generally removed after 
'aw’hile, and new water is immediately let on : by law this 
is only permitted to be done once, although in warm 
weather it may be necessary more than once, especially 
should the steep-water become sour and mucilaginous. 
The whole period of steeping, as determined by law, is 
to be not under forty hours, nor to exceed fifty-five 
hours, unless notice be given to the excise officer ; and 
then the time may be extended to sixty-five hours, but 
not beyond it. Within these limits the malster may ex- 
ercise his judgment : as the weather is cold, the time of 
steeping is to be long ; the time is to be also long in 
pr^ortion as the grain was dry ; and short, as the grain 
was old. Bere requires less time than barley. But 
some experienced persons are of opinion that the major 
limit of time allowed by law may in some cases prove 
much too short. Mr. Collier says, ‘^^that, generally 
speaking, sixty hours arc sufficient.^' Be the time more 
or less, the proper criterion,, by which it may be judged 
when the com is sufficiently steeped, is to hold a grain, 
taken from about the middle of the heap, lengthwise be- 
tween the first finger and thumb ; and i^, on using 
a little force, it readily breaks down into ai, |)ulpy state 
between the fingers, it is sufficiently steeped. At 
this period the grain is much swollen, and a little car- 
bonic acid has been emitted. After the barley is satu- 
rated with water, it must be removed ; if not, it is 
robbed by the water, as appears by the fact stated 
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by Mr. Collier, namely, that the water will then be 
capable of fermenting and affording alcohol. In all 
cases the barley loses a little.* 

There is a mal-practice amongst maltsters which often 
occasions the worst consequences to the brewer and dis- 
tiller, that is, the culpable negligence of not assorting the 
different parcels of barley ^at are intended to be 
malted, but steeping them all promiscuously in the same 
cistern. A careful maltster will keep separate the par- 
cels of grain which have grown in different soils or dis- 
tricts : he will avoid mixing old and new barley ; and 
he will even separate the large from the small grain of 
the same batch, by the process of screening. The dif- 
ferent qualities should constitute different batches for 
steeping. If these particulars are not attended to, the 
consequence will be, that when the mixture of ^ the dif- 
ferent qualities is put into the one steep, the grains will 
not germinate equally ; the germination of some will 
have proceeded considerably, while that of others will 
not have yet commenced. In some grains the saccharine 
matter will be exhausted, in others it will not be yet 
formed, and the whole product will be malt of a very 
inferior quality. This must necessarily happen, for in 
the case of different sizes it is obvious that the jsame 
steeping that will be barely sufEcient to penetrate a large 
grain will oversteep a small one ; and vice versd. Hence, 
after equal steeping of unequal grains, the small ones 
may grow too much, and the large too little. Witli re- 
gard to different ages of barley, it must be remembered 
that time very much modifies the qualities of many 
seeds. Thus, every one knows the practice of gardeners, 
who, when they wish to restrain the luxuriant growth of 
a plant, keep the seeds by tliem for some years, and the 
object is tlius certainly attained. The brewer or distil- 
ler who is his own maltster can always protect himself 
fVom injuries of this kind ; but he must always be sub- 
ject to them while he depends on others for the execution 
of this fiducial office. 

* Mencheatcr Memoira, v. S55. 
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Couching, — This is the second process to iivhich the 
graitt is subjected. After steeping^ the water is drained 
off; and the inaltj now heavy and much swollen, is re- 
moved to the couch-frame, which is thus defined by- 
law : — “ Every couch-frame shall be constructed with 
the sides and bottoips straight^ and at right angles to 
each other ; three sides l^ing permanent, and the other 
side formed by moveable boards of the substance of twp 
inches, at least, in tliickness : such coucli-frame to be 
supported on the outside, so that the same may not bend 
or curve, or fail to preserve, when filled with corn, the 
same dimensions as when empty ; in order that the 
dlficer may be enabled easily to gauge the grain con- 
tained therein.” 

The grain is to fill the couch-frame to the height of 
thirty inches, according to the act ; and it is directed to 
be laid perfectly level for facility of gauging. The space 
of time tluring which it is to lie there is also defined by 
law to be twenty-six hours, at any time from the first 
of March to the first of December ; or thirty hours at any 
other period of the year : but it is not enacted that it shall 
remain no longer. During this time the grain begins 
to heat somewhat ; it also becomes (ky on the surface. 
W ese it, at this i>eriod, spread out thin, instead of being 
in a heap, it would merely dry without heating, or ger- 
minating. In about four days after it has been placed 
in couch, the grain again becomes moist : this is called 
sv^catmg; and it remains so during one or two days, 
and then the moisture disappears At the same time a 
smell, compared to that of apples, is perceiitible. And 
if some of the grain be now distilled in a steam bath, a 
little diluted alcohol will be obtained. Towards the 
middle of the heap, where the heat is greatest, the root- 
lets, at the time of sweating, begin to shoot ;Vand this 
is warning that the third process has become pecessary. 

Flooring , — The contents of the couch-frame arc now 
to be well mixed, so as to equalise the temperature ; and 
the heap is to be spread out into thinner strata, which are 
called floors. The object is as follows : — At this period 



COUCHING AND FLOORING. 81 

the chemical action which produces germination baa 
commenced ; it has produced heat. The heat is apt to 
rise considerably, especially in the middle of the hea|>. 
Germination would then proceed with .dangerous rapi- 
dity in that part ; the saccharine principle would there 
be exhausted, while in other parts 4he vegetation would 
not have commenced. Hence an equal quality of malt 
cpuld not be obtained ; there would be no sugar present, 
it being exhausted in one portion, and not yet formed 
in the other. The malt, by over-heating, would have 
become bitter. The heap is, therefore, well mixed, and 
spread out into thinner heaps. After a while, the heat 
rises again ; and now it must be constantly turned, as 
well to equalise and moderate the heat, as to expose new 
surfaces of grain to the air, which is so indispensable an 
agent in the process. If the weather be warm, the 
turning roust be more frequently repeated ; perhaps 
every four hours will suffice : if the air be cold, the in- 
tervals may be double that period. In short, it is here 
that the skill and attention of the maltster are required, 
to render the germination of the barley equal in every 
corn : for without this, the resulting malt will never be 
equal in nature, nor produce the full quantity of saccha- 
rine matter, nor good worts. The heat, during the first 
ten days, should be preserved, if possible, below sixty 
degrees ; and as the malting season is the cold period of 
the year, this is several degrees above the temperature 
of the atmosphere. The heat then gradually rises, 
within two or three days, to about seventy degrees ; and 
afterwards often to ninety degrees, beyond which it 
should never go, although it sometimes does exceed it. 
As may readily be supposed, it is both more necessary 
and more difficult to moderate the heat during warm 
weather, a,^ well as when the quantity of grain operated 
on is considerable. 

In proportion as the heat rises, the heaps should be 
spread out thinner and thinner : the larger the surface 
exposed, the more quickly the heat is carried off. At 
the time of the sweating, the rootlet, at drst consisting 

VOL, I. Q 
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df three fibres, and afterwards of more, is fast growing. 
And in proportion as the growth proceeds more or less 
rapidly, the turning must be more or less frequent, and 
the heaps more or less thinly spread. The tendency of 
the grain to expend its vegetative energy in forming 
roots of inordinate length will thus be checked ; other- 
wise the roots would run out two or three inches long, 
although half an inch is the length which they ought 
not to exceed. 

The day after the rootlet has shot out, the germ be- 
gins to grow, or to come, as it is technically expressed, 
yhe germ is by maltsters called acrospire. It springs 
from the same point as the rootlet had done ; and both 
of these members grow the opposite way to each other. 
But the growth of the acrospire is both slower, and, by 
art, is rendered more limited than that of the rootlet. 
It grows between the cotyledon (or kernel, as maltsters 
call it) and the husk : hence it grows nnseen ; and it 
can be only traced by the ridge, which its increasing 
bulk occasions on the back of the grain opposite the 
scar. When the acrospire is known, by the length of 
the ridge which it forms, to have grown about tlirec 
quarters through the whole length of each grain, or just 
up«to the inward skin, it is the signal that this stage of 
the process is complete. This generally happens in 
about fourteen or fifteen days from the commencement 
of couching. If the acrospire grow entirely out of the 
grain, so as that the top of its plume extends ever so 
little beyond the end opposite to that out of which tl|e 
rootlet has sprouted, the malt is injured. Some of its 
saccharine matter has been withdrawn to supply this 
unnecessary growth ; the malt is, therefore, deficient of 
sugar to this amount ; it is spent and poor ; and the 
drink made from it will be vapid, spiritless, and at 
length will prove unsound. If the acrospire ppw much 
beyond the extremity of the grain, the malt loses all the 
saccharine matter which had been formed; and it is 
rendered totally unfit for fermentation. On the other 
hand, if the acrospire is grown but two thirds or less 



'Booking, 


through the husk, the ^entity of saccharine matter is 
Also deficient, because liftle has been formed. Hence 
the due gt^wth of the a^rospire is the criterion 'wliich 
informs the maltster of the lucky moment when the 
quantity of eugar is at its maximum. There may, how- 
ever, be objects in view, which render a modification of 
the usual practice necessary. In some instances,'^ says 
Dr. Irvine, the vegetation is stopped before the whole 
farina or starch is changed into sweet matter, in order to 
obtain afterwards, by fermentation, a milder and more 
viscid, though less spirituous, liquor. When this is in- 
tended, the grain is just a&owed to begin to grow ; and 
^ the moment the rootlet makes its appearance, the vege- 
tation is stopped.** The saccharine matter invariably 
forms to the same extent, in the grain as tlie acrospire 
has grown : the point at udiich the acrospiVe ends is the 
limit of the sugar; all beyond tliat is starch. If tlie 
barley had been steejied long enough to produce perfect 
saturation, the growth of rootlets and acrospire is 
such, according to Ramsbot||ufi, ^ to double the bulk of 
the original grain : but the volume is easily compressible. 

As connected with the same subject, it may be proper 
to add, that while the malt is growing on tlie floor, it 
will prove highly detrimental, if, by treading or gther 
violence, the grain should be injured, or the rootlets 
broken off. If die grains be damaged, they will cease to 
germinate ; dicy will die, become mouldy, and change 
BO far to the nature of vegetable mould, as to afford a 
kind of rich soil for die nutrition of what is still grow- 
ing. Now it is known that die chief difference between 
die growth of the grain on the malt-ffoor and in the 
ground is, that the germ grows slowly on die floor, 
because die rootlets cannot draw in any foreign nutri- 
ment : but in the ground diey grow much more quickly, 
for the contrary reason. If, while a batch of com is ger- 
minating on the floor, some grains strike their roots into 
the extinct and decaying remains of others, as they fre- 
quendy do, the germ of such will sprout with twice the 
rapidity of those diat are not so circumstanced : hence 

<i 2 
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Bome grains will be more forward than others ; and the 
saccharine matter of such will be exhausted. If the 
rootlets be broken off from any of the germinating grains, 
such will shoot out new rootlets; and this new effort 
will considerably exhaust the malt wherever it occurs. 
Hence, external violence is to be guarded against while 
the malt is on the floorg, as productive of certain mis- 
chief. 

About the period of the growth of the acrospire^ above 
described, if the process has been rightly conducted, the 
evaporation resulting from the heat and frequent turning 
will have been such, that the grain, hitherto sweating, 
i^iU have now become almost dry. In short, the grain 
contains so little moisture, at this stage, that the rootlets 
begin to languish ; and the vegetation is, in some degree, 
checked. The thickness of the grain on the floor must 
now be increased ; and, to evaporate more of the mois- 
ture, it must be frequently turned. 

The vegetation, thus on the decline, must be now 
stopped, and all vegetable life extinguished. This pur- 
pose is effected by a process which not only does so, 
but produces another result just as important. It has 
been already stated, that vegetation can only proceed 
witlyn certain limits of temperature ; too low or too 
high a degree is equally fatal. In this case it would be 
possible to stop the vegetation of the grain by mere ex- 
posure to a freezing cold : but, on the return of the 
ordinary temperature, the growing process would re- 
commence for two reasons ; first, because there is water 
still present in the grain, and next, because cold does 
not extinguish, but only suspends the vitality of seeds. 
But if the grain be subjected to a high temperature, not 
only is the water all evaporated, but the germinating 
quality is destroyed : hence the state of the seed is pre- 
served just at the degree of vegetation whicly^recisely 
answers the purpose of the maltster. 

Kiln-drying, — Accordingly, the malt is removeci 
from the floors to the kiln, wWe the fourth and last 
stage of the process is commenced. The malt-kiln con- 
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sistB of an extensive floor, composed either of wire-work 
or of earthenware tiles or iron plates, perforated with 
innumerable holes, very small at the upper surface, and 
much larger underneath : in effect, they are funnel- 
shaped. On this floor is spread out the malt : the grains 
cannot fall through the holes or tho wire- work ; but the 
heat arising from a fire placed underneath can readily 
pass through them, and act on the superimposed malt. 
The whole kiln is somewhat funnel-shaped, the small 
end downwards, containing the fire, and the wide mouth 
being covered with the tiles or wire-work. 

The malt is spread on the kiln, in an equal but thin 
stratum ; perhaps but four inches in thickness; sometimes 
more, sometimes less. It is certain, that if it be spread 
out too thick, it will dry unequally ; the grains next the 
fire being over-dried, and those on the surface being not 
dried sufficiently. The consequence of these extremes 
will appear hereafter. At first, the heat of the kiln 
should be little superior to that of the atmosphere ; one 
reason of which is, that a high heat would render the 
external portion of each grain hard and glassy, and the 
free evaporation of the moisture would be thus prevented. 
Another reason will presently appear. The temperature 
is theref<nre raised through successive degrees, until it 
arrive at some point between 140° and 180°, or even a 
Httle higher, according to the judgment of the maltster, 
or I should, perhaps, say his fancy. 1 am quite satis- 
fied, that the lower the temperature at which malt is 
dried the better ; provided that the moisture be well 
expelled from it, and that the vital principle has been 
thoroughly extinguished. The following are the grounds 
of my belief ; — It has been ascertained that the saccha- 
rine matter of malt is a substance possessed of one very 
remarkable property. MHien extracted from the malt 
and insukited, it is decomposed, and even reduced to 
the state t>f "charcoal, by a degree of heat under that of 
boiling water, — a temperature at which other vegetable 
substances are scarcely affected. At 1 80°, if kept moist, 
it loses its sweetness ; and even at an inferior heat, it is 

G 3 
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probable that its properties are somewhat altered. Now, 
with tiiese facts staring us in the face, how can we sup- 
pose that the heat of the malt on the kiln should be 
allowed to exceed, by one single degree, the temperature 
that is barely necessary for expelling the moisture per- 
fectly? • 1 

The management of t^e heat has been considerably 
misunderstood. It was known that, in kiln-drying, the 
colour of malt can be brought to any shade between the 
palest and the brownest^ by |>eculiar management of the 
heat ; and it was believed that the degree of heat is 
what decides the hue : now, however, it is ascertained 
tfiat it is not the degree of heat, but the period of time 
employed to communicate this degree, that determines 
the colour. A heat of 175^, slowly ap])lied, will leave 
the malt pale ; while the same degree, quickly applied, 
will scorch it quite brown. Un acquaintance with this 
fact led Mr. C( mbrune -into the mistake of supposing 
that, at this temperature, malt is blackened and burned ; 
and the mistake led him into a variety of others. 

From these statements, if they be all well founded, 
we learn that the saccharine matter separated from the 
malt, and in the insulated form, is readily decomposed 
by a^ow degree of heat ; while, if it be allowed to remain 
in the malt, it is capable of sustairang that temperature 
without injury, provided it be slowly applied. 

Another advantage to be derived from slow drying, 
is, that we, in this way^ best expel the moisture. A 
quick heat will not on*y produce the bad effects already 
described, but it wdll harden the outside of the grain, 
and prevent the escape of moisture, while the hearts re- 
main soft and starchy. Malt made in this way is liable 
to many objections : it may heat and take fire in the 
store ; it may retain so much moisture that it will ger- 
minate anew, and send forth a full green acroi^ire ; the 
centre of each grain being starchy, it will communicate 
to the drink a raw taste, or perhaps a musty flavour, 
and the drink will not keep sound. Beside this, such 
mall will soon give, and turn sour, or become ill fla- 
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voured, and will contaminate any good malt with which 
it may happen to be mixed in store. Malt that has 
suffered injury in consequence of having been originally 
badly dried will not be recovered by redrying it ; and ^ 
all these mischiefs will result as w^ell from too quick a 
heat, which hardens the outsit, ancj actually incarcerates 
the moisture, as from not continuing the heat long 
enough to dry it throughout, however well it may other- 
wise have been managed. 

It is, therefore, inferrible, tliat we effect the greatest 
number of points by the application of a slow, long con- 
tinued, well regulated, and low heat of the malt ; and 
this observation applies, whether the resulting malt be 
intended for the pale, the amber, or the brown variety. 
A kiln of malt, to be advantageously dried, will require 
about twelve hoius, although sometimes It is done in 
much less time. 

The kiln used for drying amber malt is constructed 
as follows: — A furnace is built of masonry, with a wide 
short funnel. This funnel opens at top under a floor 
composed of sheet iron perforated with a vast number 
of very small holes ; the holes are so close as almost to 
resemble a sieve. On this floor is spread the malt, and 
it is quickly dried by actual contact of the Imt air from 
tlie burning fuel, which passes under and througli the 
floor in all directions. The malt is parched until it has 
acquired a slight tinge of yellowness on the husk, but 
remains interiorly very near its original colour. It 
should barely retain a trace of sweetness, and this almost 
covered by the peculiar taste communicated by parching. ^ 
The fuel used is frequently wood, but it is certainly 
objectionable ; as during its combustion pyroligneous acid 
is generated, which may communicate acetic acid to the 
malt, and this may inoculate worts made from it with 
tlie acetous fermentation. 

The deep brown malt, now in use under the name 
of patent malt, is made by roasting malt, and sometimes, 
fraudulently, barley, in an iron cylinder, in the same 
manner as coffee is roasted, until it become blackish brown* 
o 4 
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By a heat intermediate between the degrees used for 
patent and amber malt, a peculiar acerb and acidulous 
flavour is produced, which is of consequence in some 
states of the public taste. By exposure to a brisk heat 
the malt is decomposed, and, like all other vegetable 
substances, it aflbrds the pyroligneous acid during its 
decomposition. If the heat be skilfully managed, this 
acid may be generated in the malt without being ex- 
pelled ; and worts made from such malt will retain a 
certain sharpness or sourness, sometimes much valued 
in porter, when not too predominant. In this case, also, 
there is fear of inoculating worts made from such malt. 

* We are now enabled to appreciate the practice of 
maltsters with regard to the application of beat, — a 
practice that has not only been sanctioned but rendered 
necessary by the caprice of public taste. It is the cus- 
tom to dry tlie malt with a heat so conducted, that 
three distinct shades of colour shall be produced, pale^ 
amber, and brown. In the pale malt, the saccharine 
principle exists in perfection, and it affords the strongest 
and best beer. In the amber-coloured it is scorched, and 
therefore rendered less sweet, on account of the partial 
decomposition. In the brown, the scorching has pro- 
ceeded so far, that scarcely any traces of sugar can be 
discovered. If it be very brown, the taste is even bitter 
and disagreeable. Hence we perceive that these va- 
rieties consist mefely in the greater or less degree of 
charring which the sugar is made to undergo ; and that the 
result is the greater or less destruction of the value of tlie 
malt, with what objects in view will be seen hereafter. 

While the malt is on the kiln, it should be turned 
every three or four hours, so as to expose new surfaces 
to the heac, and to permit the free egress of watery 
vapour, which, at that temperature, is continually ready 
to escape. M^en it is judged to be thoroughly dry, the 
heat of the fire is lessened, and the malt is allowed to 
cool gradually. Meanwhile it is trampled, so as to de- 
tach the rootlets, which, being now dry and brittle, are 
easily broken. The rootlets are finally removed by 
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fannitig maiiliiiie : the reason of removing them that 
they communicate an unpleasant taste to worts made 
from malt containing them. The malt is then spread out 
to mellow^ that is, to lose its crispness, and to become 
soft and mealy^ — changes attributable to the hygrometiio 
absorption of moisture from the atmosphere during the 
exposure.* When malt has be^i thus mellowed by ex- 
posure, it is known to give out its saccharine matter to 
water infused on it with more facility than if used fresh 
from the kiln. This is consonant with reason ; for if 
moisture be absorbed from the atmosphere, it is natural 
to suppose that the saccharine matter would be proper* 
tionately softened, and would dissolve away with mord 
facility when acted on by water. But, perhaps, the 
change may be connected witli a further development of 
sugar in the malt, by means of the water, in a way that 
will be explained hereafter. Even after the malt is 
ground in the mill, it is always allowed some days of 
exposure, but not in the sun. The more the malt has 
been kiln-dried, the more exposure it will require. Well- 
mellowed malt will permit the use of a hotter mashing 
water, on account of the cold water which it had already 
absorbed, a less time for mashing will be required, and 
consequently the risk of souring is so far diminishej^. 

There have been a variety of opinions on the produce 
of hiiished and well-dried malt, estimated by measure 
and weight, derivable from a given quantity of barley. 
Some say that barley loses, by the process of malting, 
about one fifth ; others say one fourth, including the 
spires : but Proust has affirmed that the loss is equal to 
one third. In the report of experiments made by di- 
rection of the Board of Excise in Scotland, in 1 806, by 
Doctors Thomson, Hope, and Coventry, it is stated, as 
the result of many trials on a large scale, that the loss 
of weight was but eight per cent., including three per 
cent, of the comings ; or the total loss was less than 
one twelfth of the whole. There is, however, a greater 

* Dr.Thomson sayii, that the increase is but one-thousandth part<— 
prasaii^ to the Mouse qf Cemmoftf, p. 60. 
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apparent loss ; for the malt, when it leaves the kiln, is 
much drier than it was when in barley, and when first 
put down to steep. If the barley, about to be steeped, 
be previously kiln-dried, it will be found that 100 pounds 
of it lose about fourteen poutids of water, more or less. 
And if the fourteen, pounds be added to the eight of real 
loss, the total loss woi^ld be twenty-two; but if die 
malt, when taken from the kiln, be exposed to the air for 
a sufficient time, it will be found to absorb from the 
atmosphere almost the whole of the lost fourteen pounds 
of moisture, which clearly manifests that eight pounds 
per cent, are the real loss. 

• As to the bulk or measure of malt, compared with 
the measure of the original barley, the same reporters 
state that, on an average, Scotch barley afPorcled the 
same measure of malt as there had been of barley : that 
100 measures of English barley returned 105 of malt; 
and 100 of l)ere afforded 99» It is known that barley, 
gathered green, will not produce so much as its own 
bulk, be its quality in other respects ever so good. 

It is now necessary to make some general remarks on 
the foregoing process, which would have come in with 
less effect under the respective stages ; and, perhaps, 
the^best mode of introducing the subject will be to 
describe the characteristics of good malt, which will 
afford opportunity of pointing out the consequences of 
defects in the process. 

When malt has been prepared from a well selectetl 
barley, and has been lightly malted, it will present the 
following appearances: — Its grains should be large, clean, 
plump, and unshrivelled ; its skin should be thin ; it 
should be light, and specifically lighter than water. The 
acrospire should be seen to extend scarcely more than 
three quarters through the whole length of the husk. 
The grains should break without difficulty, and disdose 
a full, floury, mellow kernel, which, if drawn across a 
boanl, leaves a chalky trace. No part of the kernel 
should be hard or horny, as it often is at the end op* 
posite the rootlet. The taste should be sweet and mel* 
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low, and should leave no impression of rawness on the 
palate. When broken between tlie teeth, it should feel 
soft and mealy. Being specifically lighter than water^ 
it floats on it: if an unbroken " grain sink partly or 
totally, it is an indication of being partly or totally un- 
altered from the nature of barley. » I'he colour of good 
malt is pale and bright ; it hatfi no ill smell ; and it is 
free from rootlets and dust. Its specific gravity, on an 
average, may be rated at 1*200. A bushel of good malt, 
when newly dried, weighs about three quarters of a 
bushel of the raw grain. 

Malt that is shrivelled is not of the best quality : the 
cause of the defect is twofold. If, the bjirley, froifi 
which the malt was made, was cut down while not yet 
ripe, there being a redundancy of juices, and a deficiency 
of farinaceous matter, the heat of the malt-kiln will 
contract the kernel in the husk, and the husk will be 
shrivelled, because not supported by a full kernel. Or 
if in the drying of the malt too sudden a heat be ap- 
plied, the results will be tire same. 

Fraudulent dealers endeavour to remove the shrivelled 
appearance of ill made malt, and to imitate the plump- 
ness of slowly dried grain, by the nefarious practice of 
sprinkling it, while warm from the kiln, with waiter. 
This, it is true, swells the grain, gives it an imposing 
appearance, and makes it tell better in the measurement. 
When malt wliich has been thus sprinkled remains 
some time in store, it grows soft, or s/ack, as it is called ; 
it loses its sweetness, perhaps heats, becomes mouldy, 
and is soon totally spoiled. If drink be made from malt 
in even the first stage of this deterioration, it will soon 
sour if kept; and, even in the beginning, it has not the 
full flavour of what has been made from really good 
malt. When it is found that malt in store has slacked, 
the best remedy, although an insufficient one, is to 
redry it as speedily as may be. 

Good malt, when first removed from the kiln, is 
always hard and crisp under the teeth, and remains so 
while ever it is at all warm. While warm, it cannot 
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mdlow; but on coolings it absorbs as much water 
from the atmosphere as causes mellowness : this it does 
slowly if it be whole, but rapidly if ground. But there 
is another kind of hardness which is to be guarded 
against ; it is called Jlintiness, and is owing to the fol« 
lowing cause: — thevoriginal barley might not have been 
long enough in steep to effect tliorough penetration ; or, 
being of mixed sizes, when the small grains we^e suf> 
ficiently steeped, the large ones were not penetrated. 
The unpeiietrated grains would eitlier refuse to germi- 
nate on the floor, or would germinate but little ; and if 
the batch be then dried on the kiln, the grains that had 
germinated would produce saccharine malt ; but those 
which had not woi^d be found hard and gritty when 
chewed, and quite deficient of sweetness. When 
this flinty malt is exposcfl to tlie air, it does not ab- 
sorb moisture, docs not become mellow, but remains 
as hard as ever. Malt of this kind, even although 
mixed with some good malt, aflbrds drink of a poor 
quality, and of a raw and ill flavour. And yet it is sin- 
^ar, that if actual raw barley be mixed with malt, and 
a brewing made from both, the drink is excellent, — a 
suflicient proof that half malting the barley is more in- 
jurious than not malting 'it at all. The reason that 
flinty malt produces bad drink is, that it contains very 
little saccharine matter, end that this little is locked up 
in a hard casing, wliicli prevents tlic w^ater from dissolv- 
ing it away in the mashing. 

Malt which has been under-dried, or, as it is called, 
slack-dried on the kiln, is as much injured as that which 
has been sprinkled with water, and is liable to the same 
train of iU consequences. Such should never be kept 
on hands 4 its only chance of affording tolerable beer is 
its being immediately used. Under-drying may be occa- 
sioned either by the application of heat during too short 
a period of time, or at too low a degree. Under-dried 
malt may be at once discovered by the adherence of the 
rootlets to the grain ; for they have not be^ rendered 
crisp or brittle enough to be broken off during the tread* 
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ing. When these are seen adhering, it is certain that 
the malt will not keep sound. 

Malt which has been oyer-dried wiU not absorb mois- 
ture from the atmosphere ; henceit never mellows, and 
hence it resists the solvent power of the water daring 
the mashing. Over- drying is the yesnlt of too high a 
temperature, or of a proper temperature too long con- 
tinued. Too quick a heat of the kiln expels the water 
from the malt in the state of steam, with such force as to 
burst the grain. This is called blown malt. 

Malt may be preserved good a whole year or more, if 
it have been carefully secluded from moisture. The 
higher stories of malt-stores are best adapted to the pur«* 
pose. Long continued exposure to air is detrimental, 
although a little is found to be useful. 

Barley is tlic grain from which malt is chiefly made ; 
it is the best for malt, as it more readily germinates, and 
suffers the conversion of the starch into sugar more 
easily, but it is not superior in any other point of view. 
Bere makes excellent malt ; and the drink made from it 
is light, sprightly, and pleasant. The produce from bere- 
malt is less, and therefore more of it must be used to 
obtain the required strength of liquor. If a barrel of 
barley-malt, mashed with a certain quantity of water, 
afford worts indicating fifty pounds' weight by the iac- 
charometer, the same quantity of bere-ma^t and water 
will afford worts of perhaps only forty pounds' gravity. 
Bere has a strong, thick husk, which, in the grinding, 
must be well tom asunder. 

Oats make an excellent malt, which, when mixed witli 
barley-malt, in equal quantity, affords an excellent, 
mantling, sprightly, sweet drink. The same quali- 
ties will result from the mixture of raw oats well dried : 
but this practice is unfortunately prohibited by law. 

irbeat also produces a fine malt, but does not afford 
as much sugar as malt from barley, nor so easily. Dried 
wheat mixed with barley-malt acts in the same manner 
as drie<l oats ; the drink obtained from the mixture is 
excellent; but this practice js also contrary to law. 
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MiUet and rice afTord t(derable malt The Chinese 
draw a spirit from the former of these grains^ which, 
owing to their peculiar methods, has a taste like burnt 
brandy. Arrack is the produce of the latter grain. In 
order to produce malt from rice, the grain must be 
steeped a long time*. 

Rye produces a malt from whicb a very large quantity 
of spirit may be drawn ; it is said to afford nearly 
one third more of spirit tlian barley-malt. 

Maize, or Indian com, may be converted into a good 
malt ; but it will not succeed by the ordinary process. 
Tlie following has been practised ; and it is a method 
bighly illustrative of tlie analogy wliich subsists between 
die natural germination of seed, when growing in the 
ground, and tliat which is artihcially produced on the 
doors of the maltster. The clay, to the depth of two 
or three inches, being removed from the surface of a 
piece of land, the maize is sown so thick as to cover the 
ground, and the clay is replaced. As soon as the shoots 
iqipcar, which will happen in ten or fourteen days, the 
ground assumes the appearance of a green field. The 
germinated grain is now to be taken up, and the clay 
shaken off. It will be mellow^, flou;y, and very sweet ; 
and die beer made from it will be wholesome and plea- 
sant. This corn requires to shoot both ways, root and 
blade, ,to the length a finger at least, or more, before 
it is properly maltra. (^Philosophical Tiansavtlons, 
abridged by Hutton, &c. ii. 46f).) 

Aldiough a mixture of raw and malted com will suc- 
ceed well for making l>oth ales and spirits, yet mere raw 
com gives drink of a highly unpleasant taste : it does 
not keep sound ; and the process is embarrassing. 

Formerly it was the practice, instead of using the 
kiln for drying malt, to spread it out before die sun, 
whidi soon drie/l it, and left it perfectly pale in colour. 
The liquor made from such malt had not much more 
colour dian water ; whereas that made from kiln-dried 
malt has always a deptii of colour which indicates a 
greater or less degree of deoomposition by the fire. 
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A common method of giving the cleatiness of well 
made malt to that which ia poor and of a dirty colour^ 
is to throw some sulphur into the fire under the kiln* 
The fumes of burning sulphur are well known to bleadk 
straw and husks. Sulphureous coals have a similar 
effect. These practices are prejudicial to the ferment^ 
alien of worts made from such malt : sulphureous acid 
is formed during the burning of sulphur^ and this is 
a well known enemy to fermentation. 

In the choice of fuel for the kiln some attention is re- 
quired. In the bog districts of Ireland^ the fuel made 
use of is turf : it imparts a singular flavour to the malt^ 
which is still perceptible in the spirit distilled from it/ 
and is by many persons much prised. A peculiar but 
disagreeable taste is given by wood, unlcgis previously 
converted into ch^coal : but coke has the double acU 
vantage of producing an even, steady temperature, so 
desirable in this process, and of communicating no 
flavour of any kind; it is therefore preferable when 
procurable. Further observations on the subject of kilti** 
drying malt will be made in tiie part of the brewing pro- 
cess which treats of colouring matter » 


CHAP. V. 

TUEOBY OF FERMENTATION. 

Section I. 

VERMENTATION IN OENERAL. VINOUS FERMENTATION. ■' 

The ancient philosophers used the term fermentation in 
a vague and often unintelligible sense. It was intended 
to convey some mysterious, hypothetical, or latent pro- 
cess, more frequently than to express die exhibition of 
palpable chemical changes, such as the word is now un- 
derstood to mean. In the modern acceptation, the word 
expresses the changes which vegetable or animal matters 
spontaneously undergo, and which terminate in the pro- 
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ductioQ either of a vinous liquor> an add liquor, or of a 
remarkable fetor* 

Many chemists have considered these three different 
tierminations as constituting tliree different kinds of fer<- 
mentation. It is, however, more convenient to under* 
stand the whole series of changes as merely stages of one 
great process. And to this simple view it will be no ob- 
jection to urge^ thatth^ last stage very often take^ place 
without being preceded by any other ; and that all the 
stages may be brought atout separately. For, on the 
other hand, we have various instances in which they fol- 
low each other, not only in succession, but in an unvary- 
ing succession ; the second following the first, and the 
tltird following the second ; thus evincing consecutive 
stages. The following will serve as an illustration both 
of the process of fermentation and of its stages : but the 
subject will be resumed hereafter. 

If some grape juice be left to itself, at the ordinary 
temperature of summer, it soon begins to suffer remark- 
able changes : the liquor becomes muddy ; an internal 
motion takes place ; the temperature perhaps rises ; a bub- 
bling noise is heard, owing to the breaking of minute air 
bubbles at the surface ; and the whole appears not only 
to boil,. but it tends to boil over, its bulk being swollen 
by ^he envelopment of so many air-bubbles. On account 
of this resemblance to boiliiig, the process is called /er- 
mentation, from /ervere, to boil. Meanwhile a dense 
froth, composed of these bubbles involved in viscid mat- 
ter, rises to the surface, and after remaining there some 
time, it parts with the involved air which tioated it, and 
the viscid matter subsides to the bottom. At length the 
liquor remains tranquil, and soon after becomes transpa- 
rent. The viscid matter possesses the property of ex- 
citing fermentation in certain other substances not 
spontaneously disposed to such a change, and hence it 
is called ferment ^ hut commonly yeet or barm. 

At this period it is found that the grape-juice has lost 
its natural sweetness ; the taste becomes strong, stimu- 
lating, and aromatic ; and it acquires tlie singidar pro- 
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perty of intoxicating^ which it did not befone powaa. 
In short, it has become vinom^ it is wine ; and the 
whole series of phenomena constitute the vimu9jlBr-» 
fnentation. An ardent or burning tasted spirit may be 
now extracted from the vinous liquor, and the ardent 
spirit, when very strong, is called l/y chemists akoM* 

After these changes, the feimented l^iquor being prc- 
siTVtd for some time, corked in bottles if weak, or partially 
exposed to air if strong, and tlie temperature being main- 
tained at about 75 degrees, a new set of phenomena 
will take place. Provided the quantity is large, a hiss- 
ing noise is heard, and the temperature rises perhaps 
10 or 15 degrees. A little gas is given out ; the liquid 
exhibits an intestine but inconsiderable motion ; floating 
shreds make their appearance, and af length partly 
sul)s.ide and partly collect into a gelatinous cake which 
continually thickens. The liquor is now transparent ; 
the vinous flavour and the alcohol have disappeared ; 
and the taste has become extremely sour : in short, the 
wine is converted into vinegar, called in Latin aeetum ; 
and although the obvious symptoms of fermentation are 
inconsiderable, the process is called the acetone ferment- 
ation. 

If vinegar be kept for a length of time, its surface be- 
comes covered witli a green mould wliich coiistantly 
increases ; its acidity gradually disappears ; its peculiar 
pungent acid smell gives place to a highly disagreeable 
odour ; and, as this last effect proceeds from the rottenness 
(putredo) of the vegetable matter present, the whole 
change is called the putrefactive fermentation. All 
these stages of fermentation will be more fully detailed 
and explained hereafter. 

Fementations producing other results than these 
have been insisted on by some chemists. When flour is 
made into a paste or dougli by means of water, and yeat 
addeil, as in the ^irocess of bread-making, the dough ac- 
quires sponginess, ill consequence of being inflated in all 
ports by fixed air, or carbonic acid. It had been as- 
serted, that dough in this state, if distilled, does not 

voii. 1. a 
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ftfibrd alcohol, although it might have been expected to 
do BO, if the ferinentation which it obvioualy has under- 
gone were the vinous. It was, therefore, concluded to 
he a fermentation essentially different ; and from pants, 
bread, it was called ^e panary fermentation. 

It was afterwards ascertained, that infusion of malt 
mixed with yeat, althoifgh it certainly undergoes the 
vinous fermentation, will not afford alcohol, if distillal 
during the beginning of the process, any more tlian the 
dough.* But the question has been at length decided 
by the discovery of the fact, that fermented dough does 
actually afford alcohol when distilled ; and that this would 
prove, on trial, to be the case had long before been sup- 
posed by Dr. Irvine. Hence there are no grounds for 
doubting tlie identity of the panary with the vinous fer- 
mentation ; the former is the incipient stage of the latter ; 
in the one, carbonic acid only is evolved ; in the other, 
alcohol also. 

Bodies in a state of complete dryness cannot be made 
to undergo any kind of fermentation A certain quantity 
of moisture must be present in all cases ; and where the fer- 
mentation concerned is the vinous, the lx)dy must be in a 
state of actual liquidity. A piece of meat containing all 
its ifatural juices will speedily putrefy ; but if the water 
be expelled by drying, or rendered solid by freezing, the 
meat may l>e preserved for an almost unlimited period of 
timh. A stiff dough made of flour and water, although 
containing so little of the latter, will soon turn sour, 
because it undergoes the acetous fermentation, and vine- 
gar will be formed. Sugar will not ferment in any man- 
ner unless it be dissolved in as much water as will 
make it liquid ; and then it is susceptible of the vinous 
fermentation ; but not if the solution contain so little 
water as to constitute a syrup. In fact, the facility of 
exciting fermentation is in proportion to the dilution of 
the liquid. If the dilution be very great, the vinous 
stage commences, but is speedily followed by the 
acetous. 


* ColUcr, Manchester Memoirs, v. S55. 
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A certain temperature is necessary to support ferment* 
ation of any kind : at 32° the 'vinous fermentation does 
not take place ; at 50^ it is languid ; at 60 ^ it is rapid ; 
at 70^ too rapidj and there is danger that the acetous 
stage will set in ; at a degree much under boiling, it 
cannot exist or he excited. Thus *a degree much above 
or much below a medium temperature ia equally fatal to 
the process. Flesh will not putrefy at or near a boiling- 
water heat, nor at the freezing point. Wine and vinous 
liquids will not acetify at or near either of these degrees. 
Nor are solutions of sugar capable of undergoing the 
vinous fermentation, unless at a medium temperature.* 

There are substances called /erments, which possess 
the power of exciting the different kinds pf fermentation 
in belies. This is more obviously true in the case of 
the vinous fermentation ; for bodies susceptible of that 
change do not undergo it, unless the proper ferment 
be present. Thus a solution of pure sugar in water will 
not decidedly ferment unless yest be added; nor 
will the juice of graf^es or other fruits ferment, if they 
be deprived of a substance which they naturally contain 
analogous to yest. The acetous fermentation also is ex- 
cited by its proper ferment; but this subsUmce has 
never been obtained in a separate form. In many 
instances tlic vinous and acetous ferments seem to be 
modifications of the same thing. The matter deposited 
from vinegar is capable of acting as an acetous fermint; 
and diere is a common practice, founded on this fact, of 
conducting the acctificatioii of a saccharine solution in a 
vessel wliich had already served for making or holding 
vinegar. The putrefaction of flesh is so well known to 
be promoted by the proximity of flesh alpsady putrid, 
that it need not be here insist^ on ; and the fact is not 
easily explicable, unless we aibnit the existence of some 
putrefactive ferment. 

The question now occurs, What is the nature of the 
different ferments wliicli produce these changes? No 
answer can he given to the question put in this general 
form, as the researches of diemists have been particu* 
u 2 
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larly directed only to that one calleil and this accord- 
ingly is tlie only one the nature of whicli is at all under- 
stood^ and our knowledge of it is still extremely imperfect. 

Yest has been variously represented by different 
chemists who investigated it. Fabroni considered it 
identical with glutm. This is a substance contained in 
wheaten fiour^ which imparts to it the property of form- 
ing a tough paste with water ; and w’hich may be separ- 
ated from the flour by knearling a handful of it under 
water^ until it no longer communicates whiteness to the li- 
quid. M^hat then remains in the hand is a grey, tenacious^ 
taught clastic mass^ stretching out and collapsing again 
like Indian rubber. The white matter whicli has mixed 
with the water soon subsides ; it is starcli ; and of this, 
along with tlic gluten, was the original flour composed. 

This gluten, or some morlification of it, is what 
Fabroni consideretl to be the true vinous ferment ; and 
he supportetl his opinion by some striking facts, which 
have been added to by the researches of 7'henard. It 
was found that solution of sugar, which by itself does 
not ferment, does so^ although feebly, if some gluten be 
added, and much better if the gluten be dissolved, as by 
the addition of tartar. Without the presence of tartar, 
the ]uice of grapes refuses to ferment ; and its effect 
is supposed to depend on its power of holding the natural 
ferment of the grape in solution. Gluten is not only 
contained in the diiferent kinds of grain used for maldx^ 
fermented liquors, but also in diflbrent kinds of fruits^ 
especially those which readily enter into iqxmtaneoas 
fermentation^ as grapes and gooseberries. 7^he juice of 
these fruits may be deprived of their yest by heating and 
filtering. What remains on the filter is a tasteless sub- 
stance, insoluble in water, and decomposable by heat 
into the same ultimate elements as yest from grain. 
Grape juice deprived of its yest refuseil to ferment ; hut 
when its yest was restoretl, the juice fermented freely. 
Fruit yest added to solution of sugar causefl an abun- 
dant fermentation ; so also did wheat gluten in this 
solution, or in grape juice deprived of its natural yest. 
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If common yest or barm be allowed to stand for some 
time undisturbed in a tall Teasel, a whitidi curdy 
matter rises to tfaie surface. This matter, if separated, 
will be found to be very active in exciting fermentation 
in saccharine liquors ; at the same time the yest remain* 
ing in tlie vessel has lost that power. It therefore fol* 
lows, that this curdy matter as the true ferment: it 
is found to partake very much of the nature of gluten ; 
and seems to differ very little from the yest of the 
grapes, or of other fruits. 

In some respects there are differences between the 
gluten of wheat dour and that obtained from yest, or 
from the juice of fruits : one of the most important is, 
that gluten of grain is much less efficacious in exciting 
fermentation than that of fruits. As a spontaneous 
fermentation takes place in the juice of gra]>es, goose- 
l>erries, apples, and various other fruits, as well as in 
worts drawn from the nutritive grains, although it is 
exceedingly feeble, it would be sufficient evidence of the 
existence in these fruits and grains of the principle 
which excites fermentation, be its name and nature what 
they may. And all the facts seem to prove that the 
gluten of wlieat is either identical widi, or a near ap- 
proximation to, tlic nature of yest. Most probabl;^ the 
latter is the truth ; and, perhaps, fenuerit is as much a 
proximate principle of vegetables as sugar or starch, 
and extensively diffused throughout nature. 

Seguin, however, has endeavoured to prove that the 
true fermenting principle isiUburnen, which he found to 
exist in all those vegetables, the juice of which readily 
runs into decomposition. He even affirmed that anim^ 
albumen, as the white of egg, is capable of exciting 
fermentation, — a fact wdiich Fabroni had denied. The 
opinion of Seguin seems to be ill supported. 

The yest of beer kept for some days in a close 
vessel, and at tlie temperatitre of 70® to 90 ®, undergoes 
the putrefactive fermentation. If the contact of oxygen 
be aUowetl, that, gas is converted into carbonic acid, 
wliile probably a little water is also formed. Hence the 
H 3 
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yest affords carbon, and perhaps a little hydrogen, to 
the oxygen. The grounds of the latter supposition are, 
that the volume of carbonic acid is somewhat less than 
that of the original oxygen. Wlien the yest is pressed^ 
so as to separate the chief quantity of water, and ex- 
posed to a gentle heat, it dries into a hard granular 
substance which retains ^11 the original properties for a 
great length of time. It may be preserved much longer 
by dipping twigs in it and drying them in the air. By 
drying it is reduced to one third of its weight. By 
maceration for some time in boiling water its ferment- 
able powers are either greatly diminished or destroyed. 
fThenard.) 

The kind of yest to be made use-of for inoculating 
wort is by no means a matter of indifference. This 
substance seems sometimes to inherit the character of 
the parent stock from which it was derived. Thus 
strong ales ferment slowly, and wdtli a kind of persever- 
ing, ^though suppressed, energy. Yest obtained from 
such excites an energetic fermentation in any wort with 
which it is employed. Weak beers ferment feebly, 
although rapidly ; soon arriving at their greatest height, 
and soon ceasing to work. The yest afforded, in such 
cascf, is quite unfit for strong drinks, as it is incapable 
of producing a powerful fermentation in strong w’ort. 

Sometimes it is found that tlie yest successively gene« 
rated in a brewery will not always maintain itself jn 
good condition, but will degenerate after successive 
brewings, and will at length fail : just as potato crops 
are deteriorated when they are several times reproduced 
from their own seed. In such cases, the remedy is to 
introduce yest from some other brewery, taking care 
that it is collected from a healthy fermentation. 

New yest is by far more active than old ; and in ap- 
portioning the quantity to be used for a brewing its 
age must be taken into account; it must be increased 
sometimes to twice or thrice what would Itave answered 
of new active yest. But quantity will never fully com- 
pensate for quality : bad yest, used in large quantities. 
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dways communicates something unpleasant to the taste^ 
and this is particularly the case in the process of the 
distiller. Yest so far resembles animal matter^ that it 
is extremely liable to putrescency. This must be care- 
fully watched : for a very small' quantity of putrid yest 
will^ as is well known^ spread con/agion throughout a 
whole tun of fermenting worts. 

The quantity of yest to be “employed should always 
be determined by weight, as the same bulk may consist 
of more or less real yest, inflated more or less with 
carbonic acid. 

Part of the total quantity of yest generated in any 
brewing rises to the top of the tun in the state of a close, 
yellowish, dense, tough froth. This is the best kind, 
and it should 1^ collected just when it assumes this 
dense tough appearance, which happens only when the 
fermentation is tolerably far advanced. That which 
rises first on the tun, and forms what is called rocAr- 
ti'or/c, is not by any means so active : it will fall back 
into liquid if set by. The yest which falls to the bottom 
of the w^ort, after the fermentation is far advanced, is 
never to be used when the former’^'H procurable ; it is 
comparatively feeble. 

The distiller does not save yest from his fermenting 
tun, but uses it fresh from the brewer, as required, *His 
attenuation requires to be urged as low as the nature of 
things permits, in order that he may procure the utmost 
quantity of alcohol, which is his sole object. He there- 
fore beats down the licad of yest, so as to diffuse it 
through the -wdiole volume of wash, and thus to keep up 
the fermentation when it languishes. 

AYhen yest first begins to be thrown up on the surface 
of brewers* wort, it is white and creamy. After some time 
it becomes more deeply coloured ; and on the very surface 
may be observed a still more deeply coloured curdy matter, 
which contains all the rough intense bitter of the hop. 
This should not be allowed to return into the liquor : it 
should be skimmed off, and might be turned to use if 
its nature were properly investigated. In certain locali- 
H 4 
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tiefi the public taste does not permit the rough bitter to 
be removed by skimming off the head ; there cannot be, 
therefore, any unvarying rule laid down. 

According to Combrune, the worts produced from 
eight bushels of malt afford, by fermentation, but two 
gallons of yest. Bht it may be obtained much more 
economically by various -processes which afford it at a 
low price, although by no means of as good a quality. 
Westrumb gives the following: — Two pounds of wheaten 
flour are to be made into a thick paste with cold water, 
then water heated to 1 80® is to be added, and worked 
into a paste until the whole assume the consistence of 
yest. The mixture is to be allowed to cool down to 
75® or 85®; two pounds of beer yest are to be added, 
and the mixture is to stand in a place of the same tem- 
perature. It soon ferments ; and when at the greatest 
height it is fit for use. 

Another process is as follows : — Take finely-ground rye 
or wheaten meal, and, without separating the bran, knead 
it with cold water so as to form a thick paste. To this 
add quarter the wdi|^t of the meal of molasses or honey. 
Dilute with boiling water until the whole is of the con- 
sistence of pap, and its temperature about 85°; and add 
yest or bakers* leaven. The vessel being covered is to 
be maintained at the temperatuieof about 80°. The fer- 
mentation ought to be established in an hour ; but if not, 
add more yest. ^Vlieii the fermentation is at its greatest 
height, it is fit for use, and it ought to be tiseil before it 
is sour. In general, it is perfect in twelve hours. This, 
as a ferment, is greatly superior to leaven ; and has the 
advantage of yest in not giving an ill flavour to the pro- 
ducts of fermeutation when usetl in excess. 

A ferment or leaven for the use of the baker may be 
made by setting aside some paste of wheaten flour and 
water until it Wome sourish. At the temperature of 
85°, twenty-four or forty-ei^t hours will be sufficient. 
For the use of the distiller, five or six days will be re- 
quired ; in that period it acquires a much greater power 
of exciting fermentation. But it is greatly inferior to 
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yest^ as it is a];]^t to excite sourness in liquors^ and injures 
the vinous fermentation. It may be preserved for a 
months by covering its surface with salt^ and including 
it in a vessel.^ 

A yest which answers for baking may also be made 
from potatoes in the following manner: — Boil some 
potatoes^ which have no traces o5 decay, and are free from 
worm-holes, until they are perfectly soft and just begin- 
ning to break into meal. They are to be reduced to a 
very thin paste with boiling water. One eighth the 
weight of potatoes is to be added of molasses, and about 
the same bulk as the molasses of good yest ; all arc to b^ 
W'ell mixed and placed before the fire, if in winter. The 
mixture soon begins to ferment, and when the ferment- 
ation is at its greatest height it is fit for use. 

The chief use of yest is for raising bread, and exciting 
fermentation in malt infusions for brewers, distillers, 
and vinegar makers. It is used in medicine as an anti- 
septic, internally and externally. It "was used by the 
l^omans for making bread light and spongy ; and by the 
Homan ladies as a cosmetic. 

Having thus considered the nature of the ferment, the 
next point to be determined is ^ nature of fermentable 
substances^ and whether or not there is any particular 
kind of matter on which ferments exert their action 
peculiarly. On these questions there have been various 
opinions. 

It had been observed that sugar in solution and 
other saccharine liquids are the most easily made to 
undergo the vinous fermentation ; that the fermentation 
so produced is the most active and rapid of all others; 
and that the most saccharine liquid produces the most 
alcoliolic wine. It was even observed that all the liquids 
which ferment well are invariably saccharine ; and, as 
observations were extended, it was an opinion admitted 
by chemists, that no other than saccharine solutions can 
be made to undergo tiie vinous fermentation. A secret 
practice of tlic distillers, which at length came to light, 

* pubrunfaut. 
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appeared for a while to oppose the admission of this as 
a general principle. It was found that a mixture of raw 
corn with that which has lieen malted is capable of 
fermenting as well and of affording even more alcohol 
than if the whole com had been malted. This fact was 
first distinctly noticed by Dr. Irvine, who conceived that 
the farinaceous or starchy part of grain maybe converted 
into saccharine matter, and from that into alcohol, merely 
by the action of common sugar, or of the saccharine 
matter produced in grain by malting ; thus proving, as 
he conceived, that the formation of sugar in tlie seed is 
not always dependent on the functions of vegetable life 
during germination. The proof of this, according to 
Dr, Irvine, is, that if solution of saccharine matter be 
made to undergo fermentation, whether vinous or acetous, 
it will produce either alcoliol or vinegar, the quantity of 
which will be much increased if the meal of raw com 
had been previously infused in the saccharine solution ; 
and during the process the raw com will contribute 
additional sweetness. Now raw com by itself, says 
Dr. Irvine, would not have evolved any alcohol, and 
would have affordl^ but little vinegar ; hence its nature 
must have been altered by some action produced on it by 
the ready formed sugar. 

The facts stated by Dr. Ir\ine are now well known to 
be tme ; but there is reason to think tliat they may be 
explained otherwise tha»i lie has done, and that such ex- 
planation is better supported by what is known. Late 
researches have shown that sugar may be generated from 
the starch of grain in a variety of ways, and by agents 
actually present in the grain itself. Kirchoff ascertained 
the important fact, that if pure gluten from wheaten 
flour and starch from potatoes be mixed in hot water, 
and allowed to act on each other, tlie starch is converted 
into sugar. Neither gluten -nor starch, separately acted 
on by hot water, became sw^t ; and as the gluten ap- 
peared scarcely changed in its nature, it is plain that 
the sugar resiilted from the starch, in consequence of 
some unknown agency of the gluten. In the case ex- 
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plainetl by Dr. Irvine, there arc both gluten and starch 
concerned, both being contained in raw corn ; and when 
this is mashed with hot water, the starch will be con- 
verted into sugar, whether tliere was any malted corn to 
supply ready formed sugar or not. Hence the starch of 
the raw com may be converted into^ugar, not by other 
sugar, but by gluten ; and herye Dr. Irvine’s explana- 
tion, although it may or may not be true, is so far un- 
supported by any experiment of exclusive import. 

There are, however, some experiments of M. Clement 
which might appear to decide Dr. Irvine’s opinion in the 
negative, and to prove that other substances beside sugar 
undergo the vinous fermentation ; but their evidence 
may Iks set aside by facts already adduced. M. Clement 
shows, that by mashing and fermenting yye meal an 
alcoholic liquor is produced, although the grain had not 
been malted ; and that equal quantities of the raw grain 
and malted grain, separately mashed, afforded equal 
quantities of alcohol. He further states, that alcohol 
may be abundantly obtained from potatoes, without any 
other preparation than boiling them^jp steam, breaking 
them down into a fine paste with watef^ and adding a little 
raw flour and some yest. A fermentation is excited ; 
and if the liquid be distilled, it aAbrds, after some hgurs, 
alcohol in remunerating quantity.* 

By these and other researches t of a similar tendency, 
it has been supposed to be proved that starch mayr at 
once be converted into alcohol, without having passed 
through die intermediate state of sugar. But in the cases 
alluded to there was a quantity of gluten present, derived 
from flour, or yest, or both ; and we know that a very 
small quantity of this substance acting on starch is sufii- 
cient to convert the latter into sugar, in the manner 
ascertained by Kirchoff. This sugar, as soon as formed, 
might have rapidly and successively passed through the 
vinous fermentation into alcohol. We know tliat so 
trivial a cause as exposure to cold determines the con- 
version of potato-starch into sugar, as appears from the 
* An. «Je Ch. et dc Ph. v. 422, t IWd, xiii. 288. 
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sweet taste of potatoes after frost. In short, from a 
knowledge of KirchofT s experiment, all these results 
might easily have been anticipated; the gluten of the 
rye in one case, and of the yest or flour in the other, 
being the agent. But Dr. Irvine's opinion remains un- 
aflecteti by any of them. "" 

It may be here remark">d, diat the process for obtaining 
alcohol from potatoes is by no means new. In the Swedish 
T ransactions, quoted by Dr. Lewis (on Neuman), there are 
some experiments made by Mr. Skytte. Sixteen measures 
of potatoes were boiled with water, and worked with the 
liquor, till the whole became a tough dough. This was 
diluted with lx)iling water to the consistence of giiiel, 
and fermented. The liquor, distilled on the third day, 
yielded one measure of good brandy. He concludes, that 
the produce of spirit from potatoes is to that from barley, 
in equal extents of ground, as 5()() to 1 5() ; the potato 
ground being very bad, and the barley ground very 
good. 

From all the statements adduced it therefore apjjcars, 
that the opinion of chemists as to the nature of the 
proper subject of the vinous fennentation is not contra-* 
dieted by any known fact. It appears that sugar, or at 
leasts some saccharine matter as we call the modifications 
of sugar, is the only substance which supports the pro- 
cess in question ; and that where sugar is not palpably 
present, its elements are, as also some substance which 
is the instrument by which they are arranged in such a 
way as to produce sugar. It may be converted into 
alcohol as soon as formed, and may thus escape detec- 
tion in tranfiitu. In seasons when, the com being very 
nearly ripe, there are considerable falls of rain, the ears 
are bowed down to the earth ; the grain is actually 
steeped in water, and a commencement of germination 
takes place. The grain is then said to be malted ; that 
is, it has commenced the growing process, just as if it 
had been sown in the earth. This being checked, it can 
never grow again, and therefore cannot he malted further. 
Such corn may, in this state, be unfit for any purpose ; 
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It is too Uttle malted for the purposes of fermentation, 
and too much altered for any otlier use. This would 
be an irremediable calamity, but for the fact already 
described. Such com is, notwitlistanding, as fit for 
fermentation as malt itself ; for, during the malting, the 
starch remaining unchanged, is converted into sugar, by 
the sugar already formed, as IJr. Irvine says, according 
to the experiment of Kirchoff already detailed, or by the 
gluten of the grain. 

But although sugar thus appears to be tlie proper 
subject of the vinous fermentation, we are not to infer 
that if sugar is present it must necessarily be possible 
to induce fermentatiou on it. On the contrary, we are 
acquainted widi one kind of sugar, namely mannas 
which, when purified from some common^ sugar which 
it naturally contains, seems incapable of undergoing fer- 
mentation ; at least chemists have not succeeded in 
inducing it ; and there may be other kinds of sugar 
which refuse in the same manner. 

There is one other condition, essential to a successful 
fermentation, which naturally flow* from those al- 
ready noticed, and which has been previously adverted 
to under different heads. This condition is the pro- 
portion of all the ingredients concerned in the vkious 
fermentation. If there be too much sugar compared 
with the water, the process is impeded in two ways, 
according as die excess is great or very great. If very 
great, the liquor is not sufficiently diluted to allow 
freedom of motion to the acting particles ; they are 
entangled, and their agency is obstructed in the same 
way as we know other energetic agencies to be by visci- 
dity. If the excess be not very great, the impediment 
to the process of fermentation arises from the too abun- 
dant formation of alcohol, which, when concentrated, 
impedes the fermentation of all bodies. The quantity 
of alcohol formed is proportionate to the quantity of 
sugar which actually undergoes fermentation ; ami lienee, 
if there be too much sugar in the act of fermenting, 
there will be too much alcohol formed for^the continu- 
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ance of the process, and it must at length cease, the 
sugar being actually preserved from ibrtlier change 
by the abundance of alcohol. Thus, a very great excess 
of sugar prevents the fermentation from taking place at 
all, and a more limited excess checks the process before 
it has been completed. Too little sugar, or what is the 
same thing, too much owater, produces proportionately 
little alcohol ; and the presence of tliat little, far from 
preserving the liquor from furtlier change, promotes its 
transition to a new stage, as will be hereafter seen. 

The ratio of the yest is equally important : if there 
J:»e too much, and the temperature be high, the vinous fer- 
mentation can scarcely be prevented from running into 
the acetous. If there be too much at a low temperature, 
the fermentation is languid, and the liquor acquires a 
sickly taste, which it ever after retains. An effect not 
very different from this last follows from the use of too 
little yest at a high temperature. 

From all that has been said, it now appears tliat 
there are several conditions essential to the production 
of the vinous fermentation ; they may be summed up 
as follows : — ^ 

1 . There must be water present, and in such ratio as 
produces moderate dilution. 

2. There must be a moderate temperature ; the process 
does not go on at either the freezing or boiling point 
of water ; at summer heat it is most active. 

3. There must be a substance called a ferment present 
to commence the process ; and once commenced, it 
will go on without the presence of the ferment. 

4. Besides the ferment there must be fermentable mat- 
ter, that is, sugar, or some modification of it ; and 
this is the subject-matter on which the change is 
effected, and which gives rise to the new products. 

During the vinous fermentation an immense quantity 
of carbonic acid gas is generated, and escapes by effer- 
vescence. Alcohol is at the same time gradually produced, 
and remains mixed in the liquor. The taste of the liquor 
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becomes less sweet, and when the formation of alcohol 
is complete, the sweetness has totally disappeared. In 
short, the* sugar is decomposed ; and the only products 
found resulting from it are carbonic acid and alcohoL 
Such, then, is the whole of what takes place during the 
vinous fermentation ; for so small ft quantity of yest is 
decomposed in the process th%t the consideration of it 
may be wholly neglected. For every hundred parts of 
sugar that disappear, only one and a half of yest is de- 
composed. The water sHffers no change. Sugar is 
composed of three elements, carbon, hydrogen, and 
oxygen. The following are the respective quantities 
in 100 parts by weight : — 

Carbon - - 42*47 

Hyrlrogen - - - 7*11> 

Oxygen - - 50*34 

100 

The hydrogen is just one seventh of the weight of 
the oxygen ; therefore these two elements are in the 
proportions which constitute water. , During ferment- 
ation the combination is subverted : one hundred parts of 
sugar afford, while fermenting, 48*66 of carbonic acid, 
which are composed of 13*26 parts of carbon, uitited 
witli 35*40 of oxygen. Thus, of the whole 42*47 parts 
of carbon present in 100 parts of sugar, 13*26 go to 
the formation of carbonic acid, and tlierc remain 29*21 
of carbon to form the basis of the alcohol. Of the 
whole 50*34 parts of oxygen there remain 14*94, which 
also enter into the composition ; and the whole hydrogen 
combining with these two elements, the result is the 
sum of their weights, amounting to 51*34 parts by 
weight of alcohol ; which weight, added to that of the 
carbonic acid (48*66), gives 100, the quantity of the 
original sugar decomposed. 

It is to be observed, that besides carbonic acid, hydro- 
gen gas is, under certain circumstances, extricated 
during fermentation. Fourcroy and Vauqudin observed 
the production of tins gas from barley-malt worts fer- 
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menting at 80 ^ without yest, * And Pjroust offinm 
tliat azote is also emitted. In the fermentation of 
potato-starch syrup^ inflammable gas is often genesatc^ ; 
in such cases the fermentation goes on badly, ami af- 
fords but little alcohol. Perhaps putrefaction has com- 
menced in these instances, f 

The changes which take place during the vinous fo- 
mentation may be thus briefly expressed : — Some of the 
carbon and some of the oxygen combine to form carbonic 
acid ; while the remainder of the carbon, tlie remainder 
of the oxygen, and tlie whole of the hydrogen, combine 
to form alcohol ; and we may totally neglect the decom- 
*position of the yest, it amounting to almost nothing. 
Thus is this inert, solid, fixed, sweet matter resolved by 
a new arrangement of its principles into substances 
w’hich possess none of these properties, and one of which 
exerts a control of so singular a nature over the animal 
economy. 

The manner in which the decomposition is effected is 
difficult to understand. Vest is admitted to be the 
agent ; but chemists are not agreed as to the nature of 
its agency. Gay Lussac is of opinion that the vinous' 
fermentation is merely the change produced on sugar by 
the operation of a new order of affinities, its consequent 
dednmposition, and the formation of new products by a 
different arrangement of tlie old elements. Thenard 
conceives that the change is commenced by the interpo- 
sition of the affinity of the elements of the yest amongst 
those of the sugar ; for yest is known to possess a 
powerful affinity for oxygen. The carbon aud hydrogen 
of the yest combine with portions of oxygen from the 
sugar, at least during the first stages of the process. 
The equilibrium of affinity between the constituent 
elements of the sugar being now subverted, these ele- 
ments react on each otlier, and combine in such a 
manner as to transform themselves into alcohol and 
carbonic acid. The yest, therefore, merely commences 
the process by taking a minute quantity of oxygen from 
* Phil. Mag. XXV. 2524. f Dubrunf&ut, Trait4 de TAitdeJia ^t. i. S69t 
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the sugar : the equilibrium of affinity in the sugar is 
thus altered, and the rest ^f the changes go on inde- 
pfnckntly of any agency of the yest. The products 
formed by the union of the principles of the ferment 
with the oxygen of tlie sugar are so small, that they 
may be considered as almost nothing, and may be neg- 
lected in any calculations. Tlieqard supposes that nitro- 
gen enters into the composition of alcohol : for he 
ascertained that nitrogen exists in yest ; that it is ab- 
stracted from the yest which has served for fermentation, 
on which account it will not excite fermentation more 
than a second time ; and that it is not found in 
carbonic acid evolved, although the contrary is asserted 
by Proust. Hence Thenard concludes that it must 
exist in the alcohol, idthough analysis failed 4;o detect it ,* 
and this failure leads us to suspect that the statement 
of Proust is well founded. T. Saussure, at one time, 
admitted nitrogen {^ongst the principles of alcohol ; but 
in his last memoir lie states it to be composed of hydro- 
gen, oxygen, and carbon. 

Fabroni had suggested a theory nearly similar to that 
of Thenard. lie supposed the whole quantity of car- 
bonic acid produced to result frpra the combination of 
the carbon of the yest with oxygen from the sugar, ^he 
remainder of the elements then all combining together 
to form alcohol. Seguin supposed the carbon of the 
yest to derive the necessary supply of oxygen, for the 
formation of carbonic acid, from die water constituting 
the solution, its hydrogen uniting with the elements of 
the sugar, and thus forming alcohol. Lavoisier in- 
ferred, that from the sugar alone we derive the total 
quantities of carbonic acid and alcohol which appear 
during fermentation, one part of its carbon being com- 
bined with some of its oxygen, so as to form carbonic 
acid, and the remainder of the oxygen and carbon com- 
bining with the whole hydrogen to form alcohol. None 
of tliese theories seem satisfactory, and much yet remains 
to be done before we can consider die theory of ferment- 
ation as understood. 


VOIj. I. 


X 



114 


THEORY OP FERMENTATION. 


Since^ daring the distillatioii of fermented liquors^ 
alcohol is the invariable product^ it would seem a natural 
. nference that the alcohol had previously existed such 
in the fermented liquor. Yet this inference was called 
in question by Fabroni, who concluded that the alcohol 
did not previously exist as such^ but was generated from 
its elements, by a decomposition produced by the heat 
to which the liquor is exposed during distillation. This 
opinion was subverted, and the original one establisheil, 
by experiments in which alcohol was obtained from fer- 
mented liquors that had never been exposed to heat. 
These experiments were made by M. Gay Lussac, Mr. 
Brandc, and myself. 

It is now necessary to state some of the conditions 
under which fermentation may be, conducted, and the 
effects produced by them. 

The changes which take place during tliis kind of 
decomposition are totally independent of the chemical 
agency of the atmosphere ; but they are considerably 
influenced by its mechanical agency. Fermentation 
will take place in close vessels, or in vessels which have 
a free communication with the air. If there is perfect 
facility of escape for the carbonic acid gas evolved, the 
fermentation proceeds with freedom : if tlie vessel is close 
on all sides, except where a tube enters it, tlie far end of 
which is immersed in water, the carbonic acid escapes 
through this ; but the^-e is pressure on the fermenting 
liquor equal to the depth to which the tube is immersed, 
and the fermentation is rendered proportionately slow. 
If the liquor is contained in a perfectly close vessel, as 
in the case of a well-corked bottle, the fermentation still 
takes place as effectually, at length, as in any otlier case ; 
but the process is very slow. There is every reason to 
believe that if the pressure of the atmos]>herc were re- 
moved, or if it were increased, the chemical changes 
wouhl be accelerated or retarded; and, in short, the 
mechanical pressure of the atmosphere, or of any gas, 
acts as an antagonist to the decomposition. 

When the conditions are such that die fermentation 
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proceeds rapidly^ and diat there is consequently f^reeegress 
for the evolved gas^ there is a waste of some of the more 
^^luable products, and the resulting liquor is less generous 
and less alcoholic ; for there is evidence that some of the 
alcohol escapes along with the carbonic acid. It was found 
by M. Goste, that grapes which had Wn exposed to the 
vapours issuing from a fermenting tun of wine acquired 
such a taste of alcohol that they resembled grapes pre- 
served in brandy ; and it is known to be possible to 
convert the matter which escapes with the carbonic acid 
altogether into vinegar. Chaptal effected it by causing 
water to absorb the gas emitted, and exposing it for a 
length of time in open vessels. Mr. Collier found, by 
comparative trials, that close vessels always afford more 
alcoholic worts thaitv^qien ones.* The best fnode of pre-* 
serving the strength of a fermenting liquor is to conduct 
the process in a vessel into which the atmosphere cannot 
enter, yet from which the carbonic acid can freely escape; 
as through a wide tube, having its other end immersed 
one or two inches in w'ater: such an arrangement, 
beside adding to the strength of the wort, lessens the 
risk of its souring. 

In some cases, however, access of air must be ad- 
mitted, at least for a short time, at the commencement 
of the fermentation. Gay Lussac could not cause grape 
juice to ferment when the air was completely exclud^, 
although solution of sugar mixed with yest did so easily 
under the same circumstances. On admitting sOhie oxy- 
gen to tlie grape juice the gas was absorbed ; and then 
a fermentation commenceil, which continued independ'ti 
cntly of further contact of oxygen. By boiling grape 
juice for a short time, and secluding it from contact of 
air, it may be preserved without fermenting ; but as 
soon as communication of the air is allowed, oxygen is 
absorbed, and the liquor ferments. As solution of sugar 
with yest of beer does not require access of air during 
any period of the process. Gay Lussac inferred that 
the yest of beer is different from the yest of grap^ 

* Manchester Memoirs, r. 258. 

1 2 
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whid) at first requires a little ox;fgeii to commence die 
fermentation. 

The quantity of a fermenting liquor has a conidd^^i 
able and important effect on fermentation : the activity 
of the process is in proportion to the quantity operated 
upon. M. Duportal observes^ M. Chaptal has seen 
must (grape juice)^ contained in a cask, not finish its 
fermentation until the eleventh day ; while a large tub, 
which contained twelve times the quantity, has com- 
pletely fermented in four days. The heat of the liquor 
in the cask never exceeded while that in the large 
tub reached 9'^°* It will readily be conceived that the 
wine in the cask could not be so good as that in the large 
vessel ; that the combination of the principles of the 
must could not be so perfect. However, a very large tub 
has one disadvantage : as the heat produced is so much 
greater, there is a greater volatilisation of the alcohol 
and aroma, upon which the goodness of the wine so 
much depends." 

Whei^est has been added to a saccharine solution, the 
fermei^liliaon is not observed to commence immediately. 
But very shortly after, if the temperature be sufficient, 
very small air-Wbbles may be perceived forming in the 
bottbm, and these become a little larger as they rise to 
the surface. But it does not follow from tliis that the 
fermentation did not really commence immediately : it 
would appear more probable that it did, inasmuch as all 
the conditions were present, at first, as well as at any 
subsequent period. The truth in all probability is that 
the formation of carbonic acid gas took place immedi- 
ately ; that as fast as formed it was absorbed by the 
liquid, and held dissolved ; and that no effervescence 
became visible until the liquid was saturated, which it 
W'ould soon be where sugar was also held in solution. 

V As during fermentation, the heavy saccharine matter 
gives place to the production of so light a fluid as al- 
cohol, the specific gravity of the fermented liquor is 
continually lessening as the process approaches comple* 
tion. From being much heavier than water^ the liquer 
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becomes sometimes even lighter^ and this lightness is 
made use of as a criterion to judge of the completion of 
the fermentation. 


Section II. 

ACETOUS FERMENTATIOK. 

The phenomena of the acetous fermentation have al- 
ready been alluded to. If a liquid wliich has undergone 
the vinous fermentation, and which has not been depiv 
rated from all glutinous or mucilaginous matter, be left 
to itself for a length of time, protected from contact of 
air, or for a shorter time, if partially exposed to air, 
and if the temperature be maintained to about 70° or 
75 °, not higher than 80®, nor lower than 40°, a new 
set of changes will take place. Provided that the quan- 
tity is large, a hissing noise is heard, and the temper- 
ature rises a little, perhaps 10 or 15 degrees. If the 
contact of the atmosphere is permitted, a littl^tebonic 
acid is given out, and some is absorbed by the liquor, 
the total quantity being about twice the volume of the 
whole liquor concerned. This carbonic acid is pro^Wced 
in consequence of the abstraction of oxygen by the car- 
bonaceous matter i)resent in the liquor ; the oxygen 
being supplied by the common air present. But the 
oxygen docs no more than abstract carbon, it does not 
enter into the composition of the vinegar. Acetidcation 
may, however, take place when there is no atmospheric 
air present. This liappens in the case of )x>ttled beers, 
cider, and weak wines ; and in some other instances of 
a more striking and decisive character. In such, the 
fermentation is not accompanied by obvious symptoms, 
and the changes which take place are not well under- 
stood. Strong wines and similar strong liquors acetify 
with great difficulty, unless contact of air be allowed; 
hence bottled strong wines do not become sour. Nor 
will good vinegar be obtained if access of air be too 
7 3 



118 THEORY OF FERMENTATION. 

freely permitted^ for acetic vapours are in that case 
abundantly carried off. 

The liquid during the acetous fermentation exhibita 
an intestine, but inconsiderable, motion ; little gas is 
extricated, and die process is comparatively quiet. Float- 
ing glutinous shreds* make their appearance, which, after 
a long time, subside into gelatinous deposit. In some 
weeks, the liquor has become transparent ; the vinous 
flavour and the alcohol have disappeared, the liquor has 
become very sour, and has acquired a pungent smell. 
It is now converted into vinegar, and it is not homo- 
geneous in its nature, being a compound of a powerful 
corrosive, and inflammable acid, called the acetic acid, 
with a considerable quantity of water and vegetable 
matter. According to Chaptal, if the acetifying pro- 
cess has been complete, the alcohol completely disappears. 
If malic acid had been present, as it generally is, it also 
will frequently disappear with the alcohol ; but in com- 
mon vinegar the change is never so complete that a little 
malic ac^and alcohol will not be found unaltered. The 
converdW^ from the vinous to the acetous state takes 
place ifrdilute liquors with great facility, and often the 
two states are not consecutive but simultaneous. In 
the fermentation of infusion of malt on the large scale, 
as conducted in distilleries and breweries, the greatest 
caution, in moderating the fermentation and temperature, 
will often fail in arresting the tendency to acetifleation. 
On the small scale it is easily prevented. 

The question occurs, what becomes of the alcohol, the 
most remarkable ingredient of the original vinous liquor, 
when the latter is changed into vinegar } The answer 
is, it has been decomposed ; its elements have been se- 
parated, and have combined again in new proportions. 
This might appear surprising, considering the apparently 
indestructible nature of alcohol. Its nature is certainly 
imperishable wdiile it is concentrated ; but when diluted 
with water, and mixed with vegetable matter, which 
easily undergoes fermentation, such as gluten, starch, 
sugar, or mucilage, they are all resolved by the acetous 
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fermentation into vinegar. Upon diis subject there is 
some difference of opinion. Chaptal states that wine 
which had been depurated from vegeto^anixnal matter 
by age did not turn sour when exposed to the summer 
heat of a warm climate for forty days^ although the 
bottles were open. Such wines^ instead of souring^ 
merely lose their colour, acquire an acerb taste, and do not 
recover the property of passing into the acetous ferment- 
ation unless we digest vine twigs or leaves, or a bunch 
of grapes, or yest in them, and then they will sour in a 
few days. M, lieber of Berlin, on the other hand, 
affirms, that if a mixture of seventy- two parts of water 
and four of pure spirit be exposed to a heat of abodt 
80° for two montlis, the result will be vinegar. This 
is denied by M. Resal, who states, that under such cir- 
cumstances no vinegar will be formed unless charcoal 
he added. It is certain that where vinegar is formed 
it is produced the more readily, but less abundantly, 
the greater the ratio of water to the alcohol had been ; 
and this holds true equally in the case of wines, ales, or 
fermented liquors derived from solutions Q ^ ||Dmmon 
sugar. Strong foreign wines aiford a stronger purer 
vinegar than any other fermented liquor can supply. 
But if they have been clarified they will keep almost 
any length of time without souring. * 

Vinegar is economically obtained from the fermented 
juices of all fruits, from solutions of sugar, whether de- 
rived from malted grain or other sources. It may be 
procured, although less abundantly, from infusions of 
various roots, even those which do not taste sweet, and are 
actually insipid, as the dried sarsaparilla root. The 
water from which starch on its first extraction has been 
deposited also changes into weak vinegar, owing to the 
presence of both gluten and starch, the mutual action 
of wliich, under certain circumstances, evolves this acid, 
as Berthollet has shown. Solution of gum very soon 
acetifies. But of all other sources, vinegar is obtained most 
abundantly and economically in the distillation of wood, 
by a process to be detailed hereafter. Certain vegetable 
I 4 
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subslaiices^ on being distilled sulphuric acid^ fur« 
nish vinegar. 

It is to be observed, that in all cases of the formation 
of vinegar, whether it be produced from fermented 
solutions of sugar, infusions of malt, or from wines, the 
greater the quantity of alcohol which existed in the 
liquor the stronger will be the vinegar obtained, and the 
more difficult and slow will be lts formation. But from 
this we are not to infer that alcohol is the only ingre- 
dient capable of affording vinegar. We know that other 
matter which the vinous liquor contained, previously to 
its acetification, is not found after that process : tliis 
has in all probability contributed to the quantity of 
vinegar. It has been already mentioned that wines 
acetify difficultly in proportion as they are strong ,* and 
that the existence of natural sugar or mucilage in them 
imparts facility of souring. Adding sugar during the 
souring increases the quantity of acetic acid. 

All vinegars prepared by fermentation contain tlie 
following ingredients: — Much water, a little alcohol, some 
malic^jU^ a small quantity of sugar, some glutinous 
and imipiaginous matter, with what is vaguely called 
extractive matter, beside acetic acid. Vinegar from 
raalt^or sugar contains more glutinous and mueilaginoub 
matter than that obtained from wine : hence it is less 
desirable where purity is required. But either kind of 
vinegar may be considerably freetl from these impurities 
by boiling it : the heat coagulates the foreign matter con- 
tained in it, and on cooling, this may be separated by 
straining. Vinegar prepared in tliis manner keeps longer 
without spoiling ; and hence the necessity of boiling 
vinegar, cooling, and straining, when it is intended for 
pickling vegetables. This useful and simple process is 
the invention of Scheele. His 20th essay is devoted to the 
subject ; and as it contains a vast deal of information 
condensed into a small compass, it is here subjoined : — > 
It is a fact generally known, that vinegar, of what- 
ever kind, will not keep long ; but, in the course of a 
few weeks, especially in the warm temperature of sum- 
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mer, grows turbid ; niui that its surfaee is covered with 
a thick mucilaginous substance ; during which period 
the acid disappears by degreesj ,8|nd at liiat is entirely 
lost ; whence the vinegar must very 'i^ten be thrown 
away. Now, in order to avoid this corruption of the 
vinegar, five methods have been discovered. The first 
is, to prepare tlie vinegar verj^ strong and sour at first. 
It is well known that such vinegar keeps for several 
years ; but as there are few people who prepare their own 
vinegar, and as most persons content themselves with buy- 
ing it as it is to be had in the shops, there are of course 
but few who can make use of this method. The second 
method is, to concentrate the vinegar by congelation ; 
after which a hole is made in the crust of ice which 
covers it, through which the part that is not congealed 
is let out, and afterwards put into bottles. This mani- 
pulation answers well enough ; but nearly one half 
being lost, because that which forms the crust of ice is 
nothing, for the most part, but water, good economists 
dislike it. The third method is to prevent the access of 
air, viz. to fill the bottles full, and keep them|ng:fectly 
well corked. Though vinegar by this metImF keeps 
very long, it is not much employed ; probably because 
it is troublesome to fill the bottle immediately ^gain 
with clear vinegar from another bottle every time you 
have made use of part of its contents; after which, 
the vinegar in the bottle tliat is not full, and to which, 
consequently, the air has access, soon grows turbid and 
vapid. The fourth method is to distil the vinegar : 
such vinegar suffers not the least change, though ex- 
posed to a warm air for years ; but, being more expen- 
sive than that which is not distilled, tliis method is 
seldom made use of, especially as the following method 
to preserve vinegar is the easiest of all ; — 

It is only necessary to put your vinegar into a well- 
tinned kettle, and make it boil for a quarter of a minute 
over a strong fire. It is Uien to be immediately bottled 
carefully ; or if any one should be afraid of tin being 
pernicious to health, he may fill Ills bottles first, and 
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then put them into a kettle fuU of water upon the fire. 
After the water has boiled for about an hour, the bot- 
tles are taken out of the pot and corked. The vinegar 
thus boiled keeps for several years, as well in open 
air as in half-filled bottles, without growing turbid or 
mucilaginous. It likewise may be used with advantage 
for pharmaceutical piirpos^es, instead of common vinegar ; 
for the preparation of the compound vinegars, which, 
if not prepared with distilled vinegar, soon grow turbid, 
and lose their acidity.*' 

That process called mothering in vinegar is the com- 
mencement of putrefaction : it is owing to the foreign 
vegetable matter present, and takes place more or less 
speedily as this matter is more or less abundant. Vau- 
quelin conceives that of all the different foreign matters 
present, the vegetable gluten is the one which promotes 
this change. Hence the importance of its removal. 
Distillation of vinegar affords it nearly hut not entirely 
pure, the foreign matter remaining almost fixed, al- 
though a little is elevated. *rhc glutinous scum which 
forms on>^he surface of vinegar will by drying shiink 
from th^tliickness of a quarter of an inch to the tliin- 
ness of gold-beater's leaf, which it then resembles in trans- 
pareTjfy, thinness, and toughness. Vinegar will spoil 
even in glass vessels hermetically sealed. Boerhaave 
alludes to an experiment in which the vinegar remained 
thus enclosed for four years, and at the end of that time 
it was found to be insipid, and to have acquired an 
aromatic odour. 

In France vinegar is made by exposing weak wines 
to the conjoint action of air and warmth. Wine vinegar 
holds malic and citric acids, together with some impure 
tartar dissolved ; it is, however, the purest kind : it 
contains much less mucilaginous matter, and more 
alcohol : the average quantity of the latter is about one 
sixtieth measure. 

Vinegar is always more or less coloured ; its tint 
when tolerably pure is yellow ; but when less so, it is 
darker and even brown. M. Figuier states that red 



THEORY OF FERMENTATION. 12S 

vinegars may be deprived of their colour by mere agi- 
tation with a small quantity of animal charcoal^ prepared 
by the calcination of dense bones in crucibles, at a high 
heat ; the air being kept off during the calcination by filling 
up the crucible to Jhc top with sand. After a few days^ 
more or less as tlie quantity of charcoal has been much 
or little, the colour will have disappeared. Distillation 
affords vinegar colourless, unless pushed too far. 

With regard to the tlieory of the acetous fermentation, 
and the formation of vinegar, or acetic acid as it is called, 
in its pure form, little is certainly known. It may be 
admitted as a fact that it is almost exclusively the alcohol 
of the fermented liquor which is changed into vinegar ; 
and the question is. What is the nature of tlje changes ? 
Lavoisier, finding that oxygen is absorbed during aceti- 
fication, concluded that its presence and absorption are 
indispensably necessary ; that the oxygen enters into the 
compositon of acetic acid ; that acetic acid is alcohol plus 
oxygen ; and that the change effected by the acetous 
fermentation is the oxidation of the alcohol. But the 
facts stated by T.Saussure tend to prove that tlij^oxygen 
absorbed during the acetous fermentation docs not enter 
into combination with the alcohol ; but acts the very 
different part of abstracting some of its carbon combin- 
ing with it, and thus forming carbonic acid, which then 
remains a separate compound, either exhaling or remain- 
ing mechanically mixed with the resulting liquor. 

Vauquelin conceived tliat the ferment takes both 
hydrogen and carbon from the alcohol, leaving therefore 
an increased ratio of oxygen, and thus converting it into 
acetic acid, while ammonia and an oily substance are 
formed ; but the production of these two compounds 
seems not to have been ascertained. 

From the facts ascertained by Saussure, it might be 
supposed that nothing happens in the acetous ferment- 
ation except the abstraction of carbon ; and that acetic 
acid is alcohol minus carbon. But that this cannot be 
the case a very little consideration will sufiice to show. 
There are two analyses of acetic acid. According to Gay 
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Liissac, it is constituted of carbon 50*22, oxygen 44*15, 
and hydrogen 5*6*3. According to Berzelius, of carbon 
46*83, oxygen 46*82, and hydrogen 6*35. Assuming 
the analysis which gives less carbon, namely, 46*83 per 
cent., and comparing it with Saussure's analysis of alco- 
hol, viz. carbon 51*98, oxygen 34*32, and hydrogen 
13*70, we find that ICK) parts of alcohol contain 5*15 
more carbon than 100 parts of acetic acid. Suppose, 
then, that the oxygen, absorbed during the fermentation 
which changed the alcohol in acetic acid, has combined 
with and carried off 5*15 parts of carbon, then the con- 
stitution of too parts of the resulting liquor so changed 
would be as follows : — ^ 

Carbon - - - 49*36*2 

Oxygen - - - 36*183 

Hydrogen - - - 14*442 

99*987 

which is very different from the conposition of acetic acid 


as represented by Berzelius, viz. 


Carbon - - - 

■l6’-83 

Oxygen - - - 

4()-82 

* Hydrogen - - - 

6-35 


100 


And if besides supposing, as some have done, that during 
acetification the action of the oxygen absorbed was not 
only to combine with and remove carbon from tlie alcohol, 
but also to combine with some of its hydrogen so as to 
form water, then the result must be that the quantity of 
carbonic acid produced cannot contain all the oxygen which 
has been absorbed during die fermentation. This result, 
however, is contradicted by the statements of Saussure: 
according to him the volume of carbonic acid produced 
is just equal to the volume of oxygen which has disap- 
peared. This shows that all the oxygen was expended 
in forming carbonic acid ; for during the formation of 
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this add gas the volume of oxygen undergoes no change, 
its specific gravity only being altered. Thus, none. of 
the hydrogen could have been removed by the oxygen 
absorbed. 

The inference from all that has been here said is, 
that although it might be supposed that the action of the 
oxygen absorbed was to carry off as much carbon and 
hydrogen from alcohol as woultf reduce the proportions 
of its elements to those of the elements of acetic acid ; 
such a supposition cannot be admitted, because it is op- 
posed by known facts. And when we consider that 
fermented liquors, totally prevented from all contact of 
oxygen, will nevertheless turn comjdetely into vinegar/ 
and no appreciable gas will be generated, one would be 
inclined to suppose that the change of alcohol into vine- 
gar is produced without any change in the ratio of the 
elements, by some difference in the mode of combination. 
Yet here again our conclusion is opposed by analysis, 
which declares the elements of alcohol and acetic acid to 
exist in a very different ratio. On these accounts our 
safest inference will be that the nature of the change 
which produces acetic acid from alcohol is as yet not 
certainly known. 

In the absence of facts hypothesis may be substi- 
tuted. After some consideration, I feel inclined towSrds 
the following explanation : — Perhaps it is near the truth 
to suppose that in the formation of vinegar the consti- 
tution of the alcohol is subverted ; that the elements of 
the latter re-combine in such a ratio as to produce vine- 
gar ; and that the residual quantities of the elements not 
required for the vinegar unite and form some other 
compound. What this other combination is now becomes 
the question. We must recollect that when vinegar is 
formed a peculiar glutinous matter is always deposited, 
the nature and analysis of which have never yet been 
ascertained : this may be the other combination pro- 
duced from the remaining quantities of the elements of 
the alcohol. In this view we do not notice the ab- 
sorption of oxygen ‘which sometimes occurs: this may 
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or may not happen ; it id not essential ; for vinegar 
is formed where there is no access of air^ as appears by 
the experiments of Beecher and VauqueUni 

The experiment of rfccdier is simple and convincing ; 
and is of too much consequence to be passed by witli a 
mere allusion. His object, in the experiment which he 
recites, was to ascertain if vinegar could be formed from 
wine, the alcohol being prevented from escaping. He 
says, *^^NosuthBec accurate sciremus, phialam vitreamvino 
replevimus, oriheio cjusdem colliquefacto, et digestioni 
exposuimus, ac fortissimum acetum accepimus, simul et 
constantissiraum.*’ * Here, then, was wine contained in 
a bottle sealed by melting its neck, the contact of air 
rigidly prevented, no oxygen absorbed, no carbonic acid 
given offi yet very strong vinegar is produced. This 
seems to prove decisively that oxygen is not necessary to 
acetiheation ; that it is absorbed incidentally, no doubt 
by some vegetable substance present ; and that therefore 
an explanation of acetificatlon need not be embarrassed 
by accounting for a phenomenon which is not a part of 
the process to be explained. 

There is a difficulty, however, which tlie theory of 
acetification has to encounter, and which must be stateil, 
altljough it is not in our poiver satisfactorily to explain 
it. It is tlie 'opinion of chemists, that vinegar is formed 
at the expense of the alcohol. Now there are cases 
where vinegar is formed, and where the previous exist- 
ence of alcohol cannot be detected. The water in which 
gum has been dissolved, if left for some time in a warm 
temperature, becomes sour, on account of the formation 
of vinegar ; yet at no period does any thing resembling 
the vinous fermentation occur, nor has alcohol been dis- 
covered in it. There is, in short, a necessity for ad- 
mitting one of two things ; — either vinegar may be 
formed without its elements having previously existed 
as alcohol ; or solution of gum affords alcohol by an im- 
perceptible fermentation ; which alcohol instantly passes 
into the state of vinegar. 

* Physica Subterranea Lipsia, p. 184b 
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When wheat is steeped and pressed in water, the 
water after some time becomes acetous : but here there is 
no difficulty, for alcohol may b% detected ; and we may 
hence infer, that in other cases where grain is concerned and 
vinegar formed the elements of the latter may previously 
have existed as alcohol, although so transitory was their 
existence as such that the alcohol escaped observation. 

Vinegar is not always the result of fermentation : it is 
known to exist, ready formed, in various vegetables; 
but in quantities so small as to prevent its being econo- 
mically available. 

The acetous like the vinous fermentation does not 
take place unless assisted by a proper ferment : wine de- 
prived of its natural ferment, by fining, will not turn 
sour, and such wine is therefore rejected* by vinegar 
makers. However imperfect our knowledge may be of 
the vinous ferment, we know still less of the acetous. 
There is, indeed, reason to suspect that their natures are 
not very dissimilar. Considerations have been already 
adduced which render it probable that some modification 
of gluten is the agent which excites the vinous ferment- 
ation. It has been found also, that when sugar or starch 
is mixed with water in which wheat gluten had been fer- 
mented there is a speedy production of vinegar, •and 
without contact of air or any appearance of fennentation. 
Here the gluten acted as the acetous ferment. When 
infusion of malt is fermented, the yest which excites tlie 
vinous fermentation will also run the liquor into the 
acetous stage, unless it is prevented ; and it has been 
already shown that the agent in yest which excites fer- 
mentation is gluten or a modification of it. In the same 
manner, the natural ferment which exists in the grape 
will first excite the vinous fermentation in its juice, and 
afterwards the acetous. The matter which subsides from 
vinegar is of a glutinous nature, and this is very active 
in exciting the acetous fermentation in weak tdcoholic 
liquors. 

A cask in which vinegar has been already made is 
known to turn a fermented liquor sour sooner than any 
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Other ; and on this fact is •founded a common process fhr 
making vinegar. Sugar added to vinegar will add to 
,the acidity, without p^eptibly undergoing the vinous 
fermentation. Th^ matter which sub^des from wipe 
vinegar, or from wine partly soured, also acts as an 
acetous ferment : dregs of wine and vine twigs act simi* 
larly, because they contain the same principle. 

There is this difference between the vinous and the 
acetous ferments, although in other respects they are so 
closely allied, and are probably but modifications of each 
otlier. The vinous ferment is capable of exciting either 
the vinous or the acetous fermentation : while the acetous 
ferment can ^produce only the acetous fermentation. 

Besides the action of ferments, there are other causes 
which produce acetiiication, and in a manner which it 
seems altogether impossible to explain. Homberg in- 
forms us that motion is singularly efEcient. He states 
that wine not in the least acid having been included in a 
bottle, and perfectly well stopped, was fastened to one of 
the sa>ls of a windmill, and by being kept thus in motion 
during three days it was converted into very good vine- 
gar. Perhaps this fact, if prosecuted, might be turned 
to advantage in the process of vinegar-making. 


Section III. 

PUTREFACriVE FERMENTATION. 

The last stage of spontaneous decomposition is the pu- 
trefactive fermentation. It is the final change whicli 
breaks down all organised matter, subverts aU its former 
constituent affinities, and reduces its elements either to 
tile simple form, or to a less complex and more per- 
manent state of existence. It is tliat change which all 
life, whether animal or vegetable, is doomed to undergo^ 
and which resolves all organic structures intotlie inanimate 
materials of which they had been originally composed. 

Chemical writers have divided this process into two 
others ; one affecting vegetable substances, and the otlier 
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aetmg on animal matter. The former only hAa been 
gene^y considered as a sti^e of ^rmenta^on ; and the 
Utter is often described in an mficl^cided uray^ as merefy 
a process named putrefaction^ without being consi* 
dered as a case of fermentation. Both seem to be 
equally entitled to the name of fermentation ; they only 
give origin to different results, ^and resolve the sul^ect- 
matter into different combinations derived from differ- 
ent elements. Because the proper subject for the vinous 
and acetous stages of fermentation is vegetable matter, 
we are not to conclude that none other but vegetable 
matter can undergo the final stage. On^the contrary, 
we know of animal substances which undergo the three 
stages of fermentation ; witness milk, from which it is 
possible to obtain alcohol or vinegar, and t^hich finally 
putrefies. Solutions Of animal matter, as broths, acetify 
very readily, and they also readily putrefy. 

The distinction has been founded also on the nature 
of the elements contained in the subject-matter, and the 
OombibationB into which it is ultimately resolved. When 
vegetable matter undergoes vdiat has been considered the 
putrefactive fermentation, its oxygen and part of its 
hydrogen unite and form water, while another portion 
of its hydrogen combines with carbon, and forms^car- 
buretted hydrogen ; but the chie^ part of the carbon 
remains in the simple form. If air be admitted, carbonic 
acid also s produced. When animal matter undergoes 
putrefaction, its elements, which, in addition to those of 
vegetables, contain nitrogen, arrange themselves differ- 
ently. The compounds produced in the case of vege- 
tables are formed ; and ammonia, the result of the com- 
Ifination of nitrogen and hydrogen, is abundantly pro- 
duced. Phosphorus and sulphur also occasionally form 
coihbinations with hydrogen, and afford complicated 
products. The production of ammonia is what has 
been often considered chiefly to distinguish the putrefac- 
tion of animal matter from the analogous changes pro- 
duced on vegetables, and which have been supposed to 
constitute the putrefactive fermentation. But on foe 
von. 1. K 
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f<Mtation of ammonia no snch distinction should be 
ibunded; for it is produced in the case of substances 
idetddedly vegetable^ many of which contain azote. This 
IS well known to happen with gluten of wheat. I have 
observed that mushroom catsup, when under process of 
putrefaction, generates ammonia abundantly ; the am* 
monia and carbonic acid„formed at the same time^ unite ; 
the carbonate of ammonia remains dissolved in tlie liquid ; 
and if any other acid be added, the carbonic acid escapes 
by effervesence. The existence of nitrogen in mush- 
rooms, thus proved, establishes a connexion between this 
vegetable andanimal matter, which, indeed, the similarity 
of taste might have anticipated. Straw kept continually 
wet for a length of time exhales a very perceptible smell 
of ammonia. During the putrefactive process which the 
Ihdigo plant is made to undergo, in order to develop its 
colour, ammonia is evolved. 

The cause of the remarkable fetor which is diffused 
by putrefying matter is not well understood. In the 
case of vegetable matter, none of the gases emitted have 
in tlieir own nature any smell. In case of animal 
matter, the hydrogen discharged often holds phosphorus 
and sulphur dissolved, and the compounds are remark- 
ably fetid ; but these substances are incapable of ac- 
counting for the whole of the odour perceptible. Wc 
must conclude that some of the animal or vegetable 
matter, or some unknown substance, is therefore held in 
solution beside. 

The circumstances which attend the putrefactive fer- 
mentation resemble those which are required for the 
other stages of fermentation. Water must be present, 
and a moderately warm temperature must be sustained. 
The process having once commenced, the temperature is 
spontaneously elevated, and continues while the decom- 
position goes on actively. If the quantity of matter 
putrefying be small, the heat is dissipated as fast as gene- 
rated : hence there is no accumulation. Matter in this 
state of fermentation will affect other matter, whether 
mhimfil or vegetable, so as to induce the same state as if 
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the latter had been inoculated with a fbrment. And It 
is well known that the effluvia from putrefying matter 
are exceedingly noxious to life^ and capable of deranging 
the functions of animals so as to induce diseases and 
destroy life even suddenly. Putrefaction can only affect 
matter which does not possess vitality. 

If there be no moisture prc^nt^ vegetable substances 
may be preserved for a great length of time ; instances 
of this kind are so common^ that none need be adduced. 
We know also, that the greater the quantity of solid 
matter, compared witli the quantity of liquids in any 
given bulk, the less easily does putrefac&Bn take plaqe. 
In like manner, if the moisture of animal bodies be ex- 
haled, they may be preserved almost indefinitely. The 
instances of preservation derived fiom what are called 
mummies* are irrelevant, on account of the variety 
means adopted to preserve the bodies. But the cata- 
combs of Palermo, where no other process is adopted 
but merely the evaporation of the moisture by heat, 
afford us good instances of the preservation of animal 
matter, and of the permanence of its constitution when 
moisture is not present. The popular and lively tourist 
Brydone gives us the following account : — This is a 
vast subterraneous apartment divided into large commo- 
dious galleries, the walls on each side of which are hol- 
lowed into a variety of niches, as if intended for a great 
collection of statues. These niches, in place of statues, 
are filled with dead bodies, set upright on their legs, and 
fixed by the back to the inside of the niche ; their number 
is about three hundred: they are all dressed in the 
clothes they usually wore, and form a most respectable 
and venerable assembly. The skin and muscles, by a 
certain preparation, become as dry and hard as a piece of 
stock-fish ; aud although many of them have been there 
upwards of two hundred and fifty years^ yet none are 
reduced to skeletons : the muscles, indeed, in soms^ 4p- 

* Tlie word mummy is said to be derived fVom the Btyptian word mum, 
wax —this substance oeing used in embalming. The custom of embalm- 
ing originated in a vanity amongst the Egyptians of being CfmmfteA 
iinmorCa] M 
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|»ear to be a good deal more shrank than in otliers^ pro- 
bably because these persons had been more extenuated at 
the time of their death. 1 assure you^ they are not such 
objects of horror as you would imagine : they are said> 
even for ages after deaths to retain a strong likeness of 
what they were when alive ; so that, as soon as you have 
conquered the first feelings excited by these venerable 
figures, you only consider this as a vast gallery of original 
portraits, drawn after the life, by the justest and most 
unprejudiced hand."* 

It is well known that tliose bodies which perish in the 
byrning sands of Arabia are preserved by the desiccation 
which the flesh undergoes in tlie arid sand>soil: such 
were formerly imported into Europe for medical use 
under the name of Arabian mummy. Next to bodies 
wliich contain ready formed water, those which contain 
the elements of water are known to be most prone to 
putrefaction. 

The agency of temperature in promoting putrefaction 
will best be appreciated, by adducing instances where it 
is retarded by absence of tlie necessary warmth. A 
number of striking instances have been collected by Boyle. 

At Modena,** says Bartholin, they lay up snow in their 
reser^atories ; where I have seen liiem, during the heat 
of summer, long preserve the flesh of animals from cor- 
ruption.** Captain James relates that in May he drew 
up from under water five barrels of beef and pork, 
which, although they had lain there all the winter, w^cre 
not the worse. Sminlerus mentions that a large quantity 
of snow, falling from a part of the Alps, buried above 
sixty Swiss soldiers. The bodies lay imtil the beginning 
of the next summer ; when the snow being somewhat 
dissolved, they were found fresh and uncorrupted* 
Captain James says, Near six months after our gunner 
was dead and committed to the deep, at a considerable 
distance from the place we were now in, our master 
espied his corpse in the ice under the gun-room ports : 
whence having dug him, we found his scent no more 
disagreeable tlian when first thrown overboard ; but his 
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flesh would slip up and down bis bones like a glove on 
a man's hand." But the most remarkable instance of 
sU is the following; — In 179.9'« Toungouse, coastii^ 
along the peninsula of Tumut in Siberia^ perceived, in 
the midst of a block of ice, an enonnouB mass of some- 
thing, the nature of which he could not ascertain ; he 
therefore took no further notice. Next year happen- 
ing to be at the same place, he observed that some of 
the ice had thawed away ; and at the close of the next 
summer the thaw had proceeded so far as to disclose 
the side of a monstrous animal. At the end of five 
years from this first observation, the surrounding ipe 
had so far melted that the animal had tumbled down 
from the block ; it proved to be a mammoth. Its skin 
was perfect, and was covered with a coarse, fliick, reddish 
wool, and black bristles : its flesh was in such preserv- 
ation, that for two years the arctic bears, the wolves, 
foxes, and dogs, fed on it. How many centuries, or 
hundreds of centuries, this animal had lain incarcerated 
in its icy prison is a problem of deep interest. If any 
more instances of the antiseptic quality of cold were re- 
quired, the well-known frozen markets of Russia would 
be sufficient. 

Thus we find that putrefaction does not take, place 
at low temperatures : and it seems that the agency of 
cold is equivalent to the preservation effected by the ex- 
pulsion of all the moisture present in the anim^ matter. 
To render moisture solid is precisely the same as to 
withdraw the moisture altogether. We know that pu- 
trefaction is also prevented by an elevated temperature. 
For any thing known to the contrary, flesh would be 
preserved from putrefaction as long as it could be kept 
at a boiling temperature. Herculaneum was destroyed 
A. D. 79 by an eruption of Vesuvius, and in a short 
time burned beneath the shower of hot ashes tlirown 
tip from the volcano. The high temperature, no dcuibt, 
evaporated the moisture from the bodies, and thus pt«- 
served them ; for many were found preserved. Within 
the houses they found dead bodies, medals, furmture, 
X 3 
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and thin^ of all kinds. I was tokl that the bodies 
mouldered away when exposed to the air.”* This 
mouldering on exposure to air is a common occurrence 
to bodies preserved out of contact with the atmo« 
sphere. 

Wlien once the temperature has been elevated sufficiently 
to produce putrefaction^ the chemical action which ensues 
develops a sufficiency of heat to continue the process ; 
and if die quantity of matter be great, the elevation of 
temperature may become considerable. Roses have a 
remarkable tendency *to spontaneous heating : even a 
very moderate heap of them, not occupying more than 
the bulk of two cubic feet, if left together for a few 
hours, will heat in the centre, so as to raise the thermo- 
meter to 100° and sometimes even to 120°. A large 
quantity of hay, if stored while damp, often heats to 
such an extent as to take lire ; and great miscliief is 
sometimes thus occasioned. I say nothing of the spon- 
taneous combustions which happen when heaps of char- 
coal or common coal have got wet, as this depends on a 
different cause. 

The septic tendency of animal matter is counteracted 
in a variety of other ways : as by the action of charcoal, 
of copimon salt, nitre, and other salts ; by acids, as the 
acetic, the sulphuric, the muriatic ; by tarry, bitumi- 
nous, and resinous aromatics ; by various spices ; by 
alcohol, and even by sugar. According to Statius, the 
body of Alexander the Great was preserved in honey. 
And we find the following account recorded by AbdoUa- 
tiph the Arabian traveller : — A person worthy of 
credit told me, that during a search for treasure near the 
pyramids an oblong close vessel was found. This 
being opened appeared full of honey, whereof the party 
present ate ; but some of them soon observing hairs stick- 
ing to their fingers, on farther examination discovered that 
a young child, with a certain jewel or ornament on its 
body, waH indosed.” 

In the putrefaction of vegetable matter, the only ele- 
* Cochin and Bellicard’s Horoulaneum. — Letier. 
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ment which remains is carbon^ mixed with any earths 
and metallic oxides which the vegetable contained. This 
carbon, if the atmosphere be freely admitted, slowly 
combines with oxygen, forms carbonic acid, and at length 
the whole disappears. But if air be excluded, the carbon 
remains for ages unchanged. At the Giants' Causeway, 
in the north of Ireland, we a coal lying over a rank 
of columns of basalt, with another rank of basaltic 
columns standing over it. This coal, which has a bitu- 
minous fracture, and burns with a white flame, is clearly 
the carbon of some ancient vegetable structure. We can 
plainly discover in it the grain of die wood, and (^e 
knots ; and these latter are sometimes perfectiy sound 
and unchanged either in texture or the natural colour of 
wood, although taken from the centre of a "block of coal. 
I have one of these in which the knot of sound wood 
grows darker and darker from the centre, until at length 
it blackens into the nature of the coal from which 
it was taken. This coal is not pure carbon, but 
contains also hydrogen. Nothing is more common in 
bogs than to find trunks of trees not only undecayed 
but even of a stronger texture than when growing. The 
bogs themselves may be looked upon as the carbonaceous 
remains of ancient vegetables, which, being buri^ and 
Immersed in water, have not had access of air to com- 
bine with oxygen. Such accumulations of carbonaceous 
matter are not only in themselves of a most unchange- 
able nature, but impart their qualities even to animal 
substances enveloped in them. The discovery of dead 
bodies buried at considerable depths in bogs, and in a 
high state of preservation, proves the age of the bodies 
as well as the antiseptic quality of the bog. Such dis- 
coveries have been frequently made in Ireland. The 
following has been recently published by Mr. Petrie ; — 
In the summer of 1821 the body of a man was found 
in a bog in the county of Galway. The bog^^was about 
ten feet and a half in depth, and the body lay about liine 
feet below its surface. It had all the appearance of 
recent death when discovered, excepting that th^abdo- 
K 4 
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men was quite ooUapsed ; but on exposure to the atmo- 
sphere it decayed rapidly. The face was that of a young 
man of handsome features and foreign aspect ; and his 
hair, which was long and black, hung loosely over his 
shoulders. The head, legs, and feet, were without 
covering; but the body was clothed in a tight dress, 
covering also the limbs as far as the knees and clhows. 
This dress was composed of the skin of some animal, 
laced in front, and having the hairy side inwards.'* * 
This body must have been of great antiquity. 

The following is from an early volume of the Philo- 
sophical Transactions: — “Jan. 14. 1674, during a 
great snow in Derbyshire, a man and woman were lost ; 
and being found in May following, were buried in a peat 
moss, where they lay twenty-nine years. They were 
again found, and appeared no way altered ; the colour of 
their skin being fair and natural, and their flesli soft as 
that of persons newly dead. They were occasionally 
exhibited during twenty years after : the man still re- 
mained perfect, the woman a little less so. They were 
tlien buried in a church-yard grave, where they speedily 
decayed." There are many otlier instances on record, 
but the following may suffice: — In 1747, a man digging 
a peaWmoor in Lincolnshire found the remains of a 
wmnan about six feet below the surface, in a high state 
of 'preservation. From parts of her dress she appeared 
to be of the better onler of*society. The body was 
doubled up in the bog. The skin was soft and pliable, 
stretching like a piece of doe leather, and was as strong : 
it was of a tawny colour. The nails of the hand were 
as fresh as in life. Bones, skin, gristle, nails, and hair, 
were the substances which appeared best preserved. 
These remains were deemed very ancient. + 

It seems very probable that the carbonaceous matter 
of bogs possesses an antiseptic quality in consequence of 
sonij^ modification which it and the other elements have 
undergone during gradual changes. It is certain that it 

V Dul>l Phil. Joum i. 433. 

t Phil. Tram. ab. by Hutton, &c. ix. S65. 
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is a common practice amongst the inhabitants of bog 
districts to tan horse hides by merely immersing thefot 
in a lough of bog water^ and the process succeeds toler« 
ably. That such water contains somethmg actually 
dissolved from the turf is plain, from the fact that iU 
colour is brown, just as if tannin, or something of an 
approximate composition, had b^n dissolved in it. 

In the putrefaction of vegetable matter, the changes 
which take place are more simple than those which occur 
in the case of animal substances. Lavoisier represents 
the nature of the change as follows : — The constituent 
elements of the bodies cease to continue in equilibrium^ 
and form themselves into compounds which consist of 
two elements only : the whole of the hydrogen is dissi- 
pated in the form of gas, and the oxygen and carbon 
escape in the form of carbonic acid ; so that when the 
whole process is finished, especially if there had been a 
sufficiency of water present, nothing remains but the 
earth of the vegetable mixed with a small portion of 
charcoal and iron. Thus putrefaction is merely an ana- 
lysis of vegetable substance, during which the whole of 
the constituent elements is disengaged in the form of gas 
except the earth, which remains in the state of mould.” 
But tlie changes which take place during the putriifac- 
tion of vegetable matter appear to be more complicated 
than this, under certain circumstances. .When the pu- 
trefaction takes place in the open air, the decomposition 
is found to happen in the manner described by Lavoisier: 
but when the air is excluded, as when the decomposition 
takes place under water, the products are certainly dif- 
ferent ; for then we obtain carburetted hydrogen, as well 
as carbonic acid. 

What remains, when the decomposition has tatally 
broken down the structure of the vegetable, is a black 
pulverulent substance, consisting of much carbonaceous 
matter combined, no doubt, with some hydrqgen, M 
little eartliy matter, and traces of metallic oxides. This 
constitutes what is called vegetable mould, and is also 
the chief ingredient in vegetable manure. It is the sub- 
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Stance into which all vegetable structures are at lengthy 
although but slowly, resolved previously to its regener- 
ation into tlie vital state when assimilated into the com- 
position of some living plant. 

The changes produced in animal matter by putre- 
faction are more complex, and more rapidly effected, pro- 
vided that there is access of air. If tliere be no access 
of air, the change is much more slow. It has been as- 
certained, that where so many as a thousand or more 
dead human bodies were collected togetlier, and the air 
was excluded by their lying over each other, it required 
^irty years to destroy their organic structure com- 
pletely. 

When the contact of air is prevented during putre- 
faction of animal matter, as in the case just alluded to, 
or where the animal matter has been for a long time 
immersed in water, a remarkable change is produced. 
The flesh is converted into a substance intermediate be- 
tween wax and lard, and hence called adipocire. This 
substance is, in fact, a soap in which the alkali present is 
ammonia, and the fatty portion is the altered animal 
matter. The manner of its production is quite obvious. 
Muscular flesh is com2)osed of oxygen, hydrogen and ni- 
trogen. During its spontaneous decomposition, it is easy 
to conceive that some of the hydrogen may saturate itself 
with nitrogen, and form ammonia; while the remainder 
of the hydrogen may remain combined with carbon and 
a little oxygen, in such proportions as to form an oil or 
fat. This, by combination with the ammonia, would 
form a peculiar kind of ammoniacal soap ; and such 
seems to be the nature of adipocire. 

A few months* exposure of muscle to the action of a 
running stream of water is sufficient to effect this sin- 
gular change ; but many years are required to produce 
it when the animal matter is merely secluded from air 
by being buried in the ground. 
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Section IV. 

COOKTFRACTORS OF FERMEKTATION. 

From different parts of this volume it may be col- 
lected that the vinous fermentation can be moderated, or 
finally checked, by various methods. Reduction of tem- 
perature has an immediate effect. Skimming off the 
head of yest ; racking off the liquor from the yest lying 
in tlie bottom of the containing vessel ; and precipitating 
the yc't, which remains suspended in the liquor, b)^ 
different substances to be described hereafter, — all con- 
duce to the same end. Caustic alkalies or lime extin- 
guish the \inous fermentation at once : but^this fact is 
of no use, as the liquor is rendered worthless, and it 
shortly runs into putrefaction. 

The fumes of burning sulphur have been long known 
to counteract the vinous fermentation. All that is re- 
quired to be done is to burn a quantity of sulphur in the 
vessel which contains the fermenting liquor, keeping its 
mouth covered, until the oxygen of the air present is 
converted into suljdiurous acid gas. If the fermentation 
be conducted on a small scale, as in a cask, suli^hur 
matches may he burned in the cask until the air con- 
tained in it is sufficiently polluted. The chief advan- 
tage of this antiferment is, that being volatile it escapes 
from the liquor, and then it is as fit as ever for continu- 
ing its fermentation. Hence it suspends but does not 
extinguish fermentation, which is a great advantage. 
Or sulphurous acid obtained by any other process may 
be used ; or it may be condensed in water, as a stock, 
and kept well stopped in bottles. 

There are other modes of attaining the same end which 
are little known, and perhaps more convenient than the 
process above described. One of these is die introduc- 
tion of the black oxide of manganese, the propetties of 
which in precipitating the leaven are similar to those of 
sulphurous acid. But a more ready, and perhaps the 
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most convenient process of all^ is the use of the sulphate of 
potash ; a salt not difficult to prepare^ but^ for want of a 
demand, not now to be jMrocured from the trading che- 
mists. A very small quantity of this salt, which possesses 
the advantages both of convenience and durability, is 
sufficient to answer this purpose. A drachm, for ex- 
ample, will be enough for a pipe of liquor. It commu- 
nicates no taste, and can readily be managed with the 
greatest accuracy, by proportioning the quantity to the 
particular circumstances. Makers of sweetmeats will 
not be displeased to know, that by the use of the same 
substance the fermentation of syrups and preserves may 
also be effectually prevented. From some partial trials 
which it is unnecessary to detail, I have reason to think 
that tliis object may also be attained by the use of oxymu- 
riate of potash ; a salt absolutely tasteless, and easily 
procured,” * 

The means of counteracting the acetous fermentation 
are not very different from those which check the vinous. 
Racking off from the acetous ferment, whatever its na- 
ture may be, and exposure to a very high or a very low 
temperature, are chiefly efficacious. Seclusion from oxy- 
gen gas, or from the atmosphere, retards but does not 
prevent it. The addition of a large quantity of alcohol 
obstructs the acetous as well as the vinous fermentation ; 
but the former kind is fed by a small quantity of alco- 
hol. As vinegar act« as" its own feiment, we must be 
careful, when the acetous fermentation is to be guarded 
against, to correct the first approaches of acetifleation 
by the continual application of some antacid, as alkalies 
or alkaline earths. For the acid once formed, an inocu- 
lation takes place which speedily infects the whole 
volume of liquid, and acetifleation goes on rajndly. 

As to the putrefactive fermentation, enough has been 
said of the means of arresting it. The nature of anti- 
septics is well understood in domestic economy, and they 
have been already enumerated. Charcoal powerfully 
resists putrefaction, whether of animal or vegetable sub* 

* Maoculloch on \Vin?.inaking« p. 130. 
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stances : but for this purpose it should have been either 
recently macle^ or at least recently ignited out of contact 
of air^ as included in sand. I have not the least doubt 
but that meat may be preserved by means of powder of 
new charcoal; the meat in slices being well packed in the 
powder^ and the whole protected from the air. It is 
well known that meat which has acquired a taint from 
long keeping may be restored nearly to its original 
sweetness by being boiled in water^ along with well 
burnt and newly prepared charcoal broken into very 
small parts and used in considerable quantity. 

Stakes of wood which are to be driven into the g^ound,^ 
and are intended to resist the rotting influence of damp, 
are rendered capable of doing so by being charred on 
the surface; that is, scorched in the fire. And a well 
known method of keeping water sweet on long voyages 
is to keep it in casks the insides of which have been care- 
fully charred. The power of charcoal in purifying pu- 
trid water greatly assisted by a small quantity of 
lime. * 
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Hitherto the subjects treated of^'in tliis volume may 
be considered as introductory to all those domestic arts 
which are founded on the process of fermentation. We 
have examined the nature and constitution of seeds, and 
have applied the facts ascj^ained to the explanation of 
the making of malt. We have also investigated the theory 
of fermentation, so as to render the practical part easily 
comprehensible. All this became necessary to the ex- 
planation of the processes equally of the brewer, the dis- 
tiller, the vinegar-maker, the wine-maker, and the baker. 

For A numbor of usoful dotells oa this subject, see CreU’s Journal, .ii 
27d. 
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now proceed to tiie conaideifttion of these did^ent 
subj^ts in detail, beginning witli Brewing. This art 
may be divided into the following subjects : — 1 . leashing, 
in which, for convenience-sake, is induded grinding ; 
2. Boiling, hopping, and cooling ; 3. f’ermentation in 
the tun ; 4. Cleansing ; 5. Fining ; 6. Attenuation ; 
7* Storing, and other pj^rticulars ; 8. Water ; 9* Colour- 
ing matter ; 10. Processes for brewing particular kinds 
of malt liquors, and domestic brewing; and, 11. Observ- 
ations on the present state of the art of brewing. These 
shall constitute the subjects of so many sections. 


Section I. 

MASHING AND GRINDING. 

We have seen already, that in the malting of grain the 
conversion of starch into saccharine matter may either 
be supposed to be effected at once, or that the starch is 
merely modified during malting bo as to be prepared to 
undergo the change, almost immediately, when exposed 
to the conjoint action of hot water and its own gluten, 
some of which always remains unaltered: the latter seems 
to Jje the opinion best supported by facts. It may be 
observed that ground malt is not so sweet, apparently, as 
to produce an infusion to strongly saccharine as on trial 
it is found to do ; tj^tilid' saccharine matter is not dis- 
solved away frdlnv.ground by cold water, although 
' when oijce extracted it is so soluble in water of any tem- 
perature. If boiling or very hot water be poured on ground 
malt, the mixture thickens ; it forms a close paste with 
one part of the water whied^does not allow the rest of 
the water to pass through it : the saccharine matter is 
said by brewers to be locked up; that is, it does not dis- 
solve in the water. The malt is in this case said to be 
set ; its value is lost ; for it retains a great part of the 
Bquor enveloped in the paste, which will not run. Some- 
times the parts of the mi^t lying next the water as it 
enters will set ; and then the paste Hl&wd refuses further 
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pftgsage to the water. . It ia very ea^y to .trace t&e eau«e 
of aettmg, ^ 

^1 reference to the cc^parative analysee of malted 
and unmalted barley^ by Proust^ it will be found that in 
3.00 parts of barley there are 32 parts of starch ; but in 
100 parts of malt tliere are 56 : and altliough we may 
feel disposed to believe that these 56 parts of starch are 
for the most part modified in some such manner as already 
described^ yet experiment has proved that some of it 
remains absolutely unaltered, and starch has been even 
detected in small quantities in old ale. 

The property of starch is to dissolve and thicken in 
boiling or very hot water. Is it not then just what we 
should expect, that when boiling water is poured on malt, 
containing starch, the wliole should thicken up into a 
paste composed of gelatinised starch, containing the 
other ingredients of the malt ? This accordingly hap- 
pens ; and it is more likely to happen with malt new 
from the kiln. On this accefunt many brewers expose 
their malt for some time to the air after being ground. 

But if we infuse ground malt in water of such heat 
as will not set the mixture, yet of such heat as will pro- 
mote the action of tlic gluten on the starch, the result of 
that action will be the conversion of tlie starch ^nto 
saccharine matter. If the liwpr holding this newly- 
formed saccharine matter be Ww drawn and water 
of a much higher tempesatnre it will not produce 

setting ; probably its effect Wi{[%e to» form a little 
more saccharine matter. After this solution .h^s been* 
drawn off, water actually boiling may bo poured on with- 
out the least appearance of setting ; for there is now^. 
notliing to be set. thi^ay, by using waters of dif- 
ferent and increasing heats, the whole Starch is dis- 
solved, and is held iii solution without producing the least 
thickening. One would scarcely conceive that this 
could happen, unless the nature of the- starch had been 
changed during the ^on which the first hot water ha^.. 
promoted among^ Jiyteedients of the maH; the result 
of which tyas oot existed previously in 
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i^uantity in the ipfJt. BoiUng watQf would hove 
diescdved die starchy as euch, before there could have been 
tune for its conyersi^ttf infi) sugar. ^ 

This view of the subject is still further favoured by 
the fact^ that when hot water and ground malt are infused 
together in the brewer's mash- tun, the sweetness^ during 
the first ten minutes in^nsiderable, becomes continually 
more intense during perhaps two hours ; although the 
water becomes continually cooler, and therefore less 
capable of extracting sugar from the malt, were its duty 
merely to extract and not to form. It may certainly be 
opposed: that the increase of sweetness in proportion to 
the time is attributable to the effects of penetration ; but 
such a' supposition is opposed by the fact that cold water 
^ left on the malt, for almost any length of time, does not 
become sweet, but at length sour ; while a gentle heat, 
kept up for an hour, affords a highly saccharine liquor. 
The well-known conversion of the starch of raw barley- 
meal into sugar, by mashing with hot infusion of malt, 
also receives a ready explanation by supposing that sugar 
is formed during the mashing as well as by malting. 

If no such conversion took place, raw barley could 
scarcely be made to constitute a part of the grist in the 
ma^-tun from which worts are to be extracted. For 
worts from raw barley are much more liable to fall into 
the acetous ^'^rmenthtidlf than the vinous, and cou\d 
scarcely be made tO|^|^rd a sound drink. 

TFliatever the theoij inay be, we derive the following 
practical rules from the facts detailed. It appears that 
neither cold nor boiliiig water will succeed for producing 
a good solution of saccharine matter from malt. Cold 
water acquires little or mo svilieetnes^ and forms a spirit- 
less and acescent drink ; boiling water forms a mucila- 
ginous liquid, which, whatever it may contain, cannot he 
drawn off from the grains, and lienee is lost. Water of 
a medium temperature acquires a full sweetness, and 
readily parts with the undissolved matter. But although 
water of a high temperature (yet much |Under the boiling 
heat) will dissolve or form a greater q[ilantity of saccha- 
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rine matter from jthe malt, it is, nevertheless unecohomil 
cal; for the malt is in such cases soitiewhat, although, 
perhaps, but a little set ; an^- there is a loss of ic 
liquor, because it is held" involved in the pasty grains. 
The second mashing m&y lessen the loss, but will not 
compensate the deficiency. It is therefore quite plain 
that the first mashing should bg made with warm water, 
the next with hot water, and the next with still hotter ; 
for each succeeding mash there is less possibility of set- ^ 
ting, as the ^jtarchy matter has been removed. 

In selecting a proper temperature for ^he water, our 
choice should be regulated by two qaalitla^^|(j$«il|dgp 
ciency to -extract the sacchmne matter, and 
ciency to set the goods. The result of attention to botii 
points will be tlie attainment of the greatest quantity and. 
best quality of produce. The perfection of the process 
may be judged of by the quantity of worts produced : - 
more than the due quantity indicates less strength ; less 
indicates setting. 

These positions require modification according to the 
nature of the malt, and how it had been dried. They 
are applicable witli most effect to the case of pale malt : 
for in this, whatever starch remains unaltered into sugar 
exists in its natural state, and will be affected by belling 
water as already described. >put If the malt has been 
exposed to a high heat, as it often* is,., witfi the view of 
affording a deeper coloured ^^h»n and an altered 
flavour, the starch is more or less scorched ; and in pro- 
portion as it is scorched, it-»becoq|ies, within certain 
limits, more soluble in hot water without thickening it 
In brown malt, the scorching is such as to destroy both 
the starch and the saccharine matter, and it contains 
little more than a brown colouring matter. The higher 
the temperature at which the malt has been dried the 
hotter the water made use of for mashing may be, and 
the less must be the possibility of its setting. Hence 
pale malt, as contsdning much unaided starch, must be 
mashed at a moderate heat; amber-coloured malt, a» 
containing starch in a slight degree scorched, will allow s 
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hotter water; and very brown malt will admit water of any 
temperature without injury, because the starch is totally 
changed by heat. But malt which had been originally 
badly made, or which had been dried on the kiln before 
any considerable quantity of starch had been changed 
into sugar, will require the temperature of the water used 
in mashing to be lower<^than pale malt ; and if bariey- 
meal which had never been malted is used, the heat of 
the mash should be lowest of all. The opinion here 
given, that highly-dried or scordied malts permit the 
use of hotter mashing water, is at variance with what is 
eommonly maintained by brewers. But it is matter of 
fact that starch, when exposed to a temperature above 
212°, changes colour, and becomes more and more soluble 
in cold water ; and when the starch has become brown, 
it is perfectly soluble in cold water, for its nature is then 
completely changed ; it is converted into a kind of gum, 
and is us^ by calico-printers under the name of Britisli 
gum. In such cases, it is impossible that even boiling 
water could produce a tendency to setting such highly- 
dried malt, or that it could have any other effect tlian 
that of more perfectly extracting every tiling soluble from 
the grain. A notion such as is here advanced was enter- 
tained by Mr. Combrune ; but on this subject he was so 
singularly misled by some executed and deceptive 
experiments on ,the heats at which the different colours 
of malts are produce^^ that his statements arc of little 
value, and the less so, as they are complex, obscure, and 
affected. Enougli^of thdsc experiments will be learned 
fi-om his assertion, that at malt becomes charred ; 
and that at 210° the malt hissed, fried, and smoked 
abundantly.*’ We must, therefore^ infer that Ijoiling 
water poured on malt would inevitably set it on fire, but 
for the stifling influence of the water. And as water of 
175° is often used for a mash, the result must be the 
charring of the malt.* This subject will be hereafter 
resumed and modified by considerations yet to be ad- 
duced. 


* Combrune on Brewing, ISO*, p. 110. 
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It is .well known to practical brewers that water is 
capable of producing worts of very different qualities^ 
accunling to tlie temperature at which it is mashed ; 
and they explain the fact by supposing that the ingre- 
dients of the malt are soluble^ more or less^ in water in 
proportion as it is more or less hot. But there can 
scarcely be supposed to exist sqph a difference of solvent 
power in waters having so confined a range of temper- 
ature as is used; and we may with more probability 
conceive that the gluten and starch act on each other^ 
more or less, so as to form sugar, according to the tem- 
perature at which the chemical changes are promoted. 
The highest heat generally employed is abojit 20® below 
boiling; and this only for last mashes. This ready 
separation of the undissolved matter will also depend 
on other causes. If the malt be ground to a very fine 
powder it will set with water at a less elevated tempdf- 
ature than if it be more coarsely ground : it will part 
with the water, so as to form a transparent solution, 
wdth more diffictilty ; and the w'hole of the valuable portion 
of the malt will not be extracted. When the malt is 
merely bruised or broken into moderately small parts, 
the water penetrates the substance of each, acts upon 
its interior, and afterwards is drained out of it, bcing^in a 
manner strained by percolatiop, through its interstices. 
It is, certain, however, that but Tor the reasons just 
assigned the more minutely the malt is divqjed in 
grinding the more readily would its saccharine part be 
dissolved aivay ; and it will be stilk a good method to 
grind tolerably fine, provided tliat due agitation be used. 
But if considerable agitation be not used, the finene.ss of 
the powder, by forming a paste permeable with difficulty 
by water, will rather obstruct than assist the solution ; 
and a weak extract will be obtained. Length of time 
in masliing will compensate coarse grinding. If the 
malt he coarsely ground, allowing the hot w^ater to act 
on it for a greater length of. time will at length dissolve 
every thing soluble from the grain. But delays are 
particularly dangerous in brewing ; and often to them 

I. 2 
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may be attributed the commencement of sourness whicb 
has ultimately destroyed the produce. In all cases, the 
husk of the malt must be completely detached from the 
grain ; for so refractory does it prove to the permeating 
influence of water, that an unbruised grain of malt will 
remain long submerged without giving out its saccharine 
principle. But although the husk sliould be detached, 
it should by no means be broken down into powder. On 
the contrary, its hardness, size, and substance, have 
the effect of keeping the farina open and porous ; the 
water is thus the better allowed to permeate, and there 
is less risk of setting. 

The principles which ought to direct us in the grind- 
ing of malt seem therefore to be as follow: — We 
sliould, if possible, totally detach the husk. We should 
break down the cohesion of the interior of the grain in such 
alnamier as that no part of its natural hardness should 
remain unsubdued. But the perfection of the process 
would be, if, having succeeded in sutaluing the cohe- 
sion of the grain, its parts were still to remain cohering 
with just as much force as would prevent their falling 
into flour, yet WH)uld permit the complete entrance of 
the water amongst all the disintegrated particles. The 
nature of this would be best expressed by the word 
crushing. Were it possible to effect all this, the advan- 
tages would be, that it then becomes not only allowable 
but highly beneficial to use water of a higher temper- 
ature in mashing than ought otherwise be used ; such 
as will with more effect produce the solution or evolution 
of the saccharine matter (whichever the truth may be), 
or, in technical language, produce a rich extract. This 
would be accomplished without danger of setting or 
enveloping, instead of evolving the sweet principle ; and, 
after the mashing, there would be found no difficulty 
in drawing fine transparent worts, without holding en- 
tangled any insoluble parts of the malt. 

Unfortunately, in the present state of the art, it is not 
fbund possible to attain all the objects here described. 
There have been many attempts to construct grinding 
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madiinery ca])able of fulfilling all intentions ; but none 
have perfectly succeeded. The common mill, construct- 
ed of two horizontal circular stones, such as is used for 
grinding flour, succeeds but indifferently. No regulation 
of distance between the stones is sufficient to prevent 
some grains from being broken into an impalpable pow- 
der, and others from being scari^ely bruised. Steel mills, 
which cut the grains })y teeth, somewhat on the princi- 
ple of a coffee mill, have also been employed, and in 
their action api>ear to be superior to the mill-stones; 
but even this breaks down much of the malt into flour. 
The best contrivance is, probably, a pair of revolving 
rollers, made of case-hardened iron, regulated at such a 
distance asunder, that the grains, in passing between 
them, are not cut or broken, but bruised ; and the 
broken-down particles are forced together into a kind of 
secondary contact, they still cohering sufficiently to jfire- 
vent the entrance of the water from detaching them. The 
action of the rollers condenses the malt so much that 
there is a considerable elevation of its temperature. 

Beside attention to temperature and the degree of 
fineness in grinding, there are many other particulars to 
be observed. If water, duly heated, be poured on malt 
properly ground, and both be allowed to remain undis- 
turbed, the malt will subside to the bottom : it will part 
with its saccharine matter to the water immediately in 
contact with it ; will saturate it ; and the water thus 
saturated, having now become specifically heavier, will 
remain at the bottom along with the malt. The lower 
stratum of water cannot dissolve any more ; consequently, 
the remainder of the saccharine matter, perhaps by far 
the greater portion of it, will remain unextracted from 
the malt. The process of solution, therefore, terminates, 
and the upper stratum of water remains unimpregnated. 
Hence the necessity of agitation ; and accordingly the 
brewer employs it almost incessantly during the mashing. 
Formerly the duty was performed by men, who stirred 
up the malt in the water with long poles called oars, 
but of late years machinery has been introduced Of 
D 3 
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tliis machinery au adequate idea may be formed by con- 
ceiving the malt and hot water to be contained in an 
immense circular tub. In the centre of the tub is erected 
a pillar ; and on this pillar, as a centre, a horizontal arm 
turns, which extends to the circumference of the tub. 
This arm is a bar, on which are affixed a double rank 
of prongs similar to garden rakes, which stand at right 
angles on the arm, and turn on it as a centre, but con- 
trarily to eacli other. The action of the whole apparatus 
is this : the horizontal arm turns on its centre (the pillar); 
it traverses round the whole tub ; and, while doing so, 
the rakes arc turning round the arm as a centre, and 
raking up the malt from the lx)ttom in all parts succes- 
sively, The rakes driven by machinery are infinitely 
more effectual than oars in presenting new parts of the 
malt to the water, and promoting extraction : it is one 
of* the greatest of the modern improvements in the art, 
not only saving manual labour, but executing the duty 
incomparably better. The tub which the rakes traverse 
is of a vast size in some breweries, containing several 
hundred barrels' measure. It is called the mnfih-ttui. 

After the agitation of the malt and hot water, during 
the mashing process, the mixture ii allowed to settle 
would deposit the grains, and a trans}>arent liquor 
would float above. The transparent liquor is the 
portion which it is the object to separate, and this can 
be only conveniently separated by straining. To obviate 
the vast trouble of transferring the contents of the mash- 
tun to a straining apparatus, the mash-tun itself is con- 
trived to be a strainer. This vessel has a wooden bottom 
like any other tub ; but a few inches above this it has a 
movable or false bottom, composed of metal plates, which 
lie closely together, and fit the tub perfectly all round as 
one level plane. The metal plates are perforated with 
thousands of funnel-shaped holes, the wiliest part of the 
funnel-hole being downwards, and the hole in the upper 
surface being so small as to prevent the grains from 
running through. On this metal plate the malt lies. 

When the wdter is first let on, a sufficiency should 
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be used to form rather a stiff paste with the malt : for 
equal diffusion is more easily attained with a small than 
a large quantity of water, and setting is more certainly 
avoided. Two barrels of water to each quarter of malt 
will be about sufficient to form this paste. The rake 
macliinery should then be put in motion until an even 
mixture is obtained. The rest of the water, say one 
barrel per quarter, is then to be let on, and the agitation 
continued for a length of time. The rake machinery is 
now to be stopped ; and, to prevent cooling, the mash- 
tun is to be covered. The whole is to remain at rest 
for a period equal to the time during which Uie agitation 
had been continued. The fine powder will become 
compressed by, and enveloped in, the coarser grains, and 
the stratum of malt will act in some degree fits a strainer. 
But for this period of repose, the fine powder would 
remain suspended in the liquor, and it would eventually 
run off muddy. 

The j)rocess of draining ofi' the transparent liquor is 
Aen commenced : this is called setting the tap. It is 
readily performed by opening a cock placed in the tub 
oetween the two bottoms. Through this, the transparent 
liquor, now called «'ort, is discharged. It is made to 
run slowly at first by opening the cock jmrtially ; ^or if 
entirely opened, tlie rush of liquor would be so great as 
to disturb the grains lying on the false bottom, to cause 
them to ])lug the perforations, and even to foul the 
wort which it liad been the object to draw off bright 
and clear. 'When any wort has been fouled, it should 
be returned back cautiously on the surface of the 
grains. After the cock has been running for some time, 
it may be opened a little more, and closed a little should 
it run foul. 

The first mash is agitated and allowed to rest during 
a longer period than the second, and the second during 
a longer period than the third. But the deficiency of 
time is compensated by the elevation of temperature; 
the third mashing being hotter than the second, and the 
second than the first. In thus compftsating time by 
D 4 
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temperature^ the processes are equalistni, com- 

pleted within a short period, and one source of delay is 
avoided, which is the same as avoiding one source of 
souring. The advantage of the increased heats of the 
different mashes is J[he greater solvent power given to 
each water, and the more perfect extraction of all the 
valuable parts of the malt. 

If a mashing have been rightly executed, the wort, 
when drawn, wdll remain perfectly transparent. Should 
it let fall a white deposit, itv|| a proof that the mashing 
water was not sufficiently ll<it to take a rich extract, 
^ts taste should be a heavy sw'eet. The colour should 
be the same as that of the malt from which the extract 
was obtained ; the more parched the malt had been, the 
browner wdll be the wort. Hut if the wort be much 
deeper coloured, it may be inferred that the water used 
in the mash w^as too hot. The inference will be the 
same if the malt from which the )\'ort is drawn off 
should have a slimy feel. 

The first wort extracted from good malt is not 
only by far the strongest and sweetest, but is most 
delicate in flavour, and will produce the nicest drink ; 
for it was extracted by water of a temperature insuf- 
ficieijt to dissolve away the coarser and more disagree- 
able parts of the grain, first wort is, therefore, 

sometimes reserved for superior ales, and the second 
and third for inferior beers. 

Dr. Thomson, alluding to some experiments made by 
him and others on the large scale, says, The propor- 
tion of starch was usually greatest tiro the first worts, 
wliile that of the mucilage was gi*catest in those that 
were last drawn. The saccharine matter also diminishes 
sensibly towards the end, and at last disappears altoge- 
tlier. The last portions of worts become much more 
easily acid than the first, and indeed often taste sour 
even when running from the malt.” * 

There should ^ on the surface of the worts a rich 
wliite foamy froth. But if the froth is brown, it is 

* Pai)cr(PpresentC4l to the House of Commons, p. 47. 



MASHING AND GRINDING. 15S 

Siid by some to be a proof th^lfe^the heat of the water 
used for mashing had been too high. The taste of the 
malt will be found in the worts : sweetness^ burnt 
flavour, or mustiness, will certainly be communicated, 
iiufficient has been already said as |p the relation which 
the heat of the water used for mashing shoulU bear to 
the quality of the malt ; but ^nothing has l)een as yet 
stated as to the positive temperature of the^water. In- 
deed nothing positive can be stated, there being such 
variety in the cirrumsta^jj^ which should modify our 
treatment of the malt ilk' this respect. It is obvious 
that the relative quantities of the water and malt are to 
be taken into account. If little water at a high heat be 
let in upon much malt, at the ordinary temperature, 
the resulting temperature of the mixtuVe may be 
so low as to he inadequate to the due extraction of the 
saccharine matter. The nature of the resulting tem- 
perature must be here explained, as it leads to import&nt 
consequences. This temperature will not be the arith- 
metical mean between the temperature of the malt 
and that of the water, but will be always hotter and 
sometimes considerably so. There are two causes 
in operation, and they modify each other's effects. 
To explain clearly this statement, let us*'suppos^fc that 
a pound of water at is mixed with a pound of 

Avater at (>0°, the temperature of the resulting mixture will 
be 136’^, that is the degree obtained by calculating the 
mean of both heats. For adding both numbers toge- 
ther, the half of their sum will be 136. But the same 
would not happeliE^'with a pound of mercury at 212° 
mixed with a pound of water at 6()°: the resulting tem- 
perature would be much below 136°, because, alUiough 
the mercury lost a certain quantity of heat, that quan- 
tity was not sufHcicnt to bring up the water an equal 
number of degrees, different kinds of matter requiring 
different quantities of heat to raise them to the same 
temperature. Just so with the malt and water : the 
malt will require more heat than the water to ar- 
rive at the same degree, and hence the resulting tem- 
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perature of hot water let on cold malt would, so far, be 
below tlie mean. 

In sucli cases, however, the resulting temperature is 
always higher than the cause above described would 
have decided it ; on account of another principle in 
operation. If alcohol, or better, oil of vitriol be mixed 
with water, there is a great increase of temperature 
owing to condensation. If the saccharine matter of 
malt be dissolved in water, there is also an elevation of 
temperature owing to the same cause. This elevation 
is so considerable that it not only countervails, but ex- 
ceeds, the effects of the former cause, and the actual 
temperature produced is above the arithmetical mean. 
On this subject the following statements have been 
made : — If barley be mingled witli twice its bulk of 
warm water, the resulting temperature will be very 
nearly the mean heat. If in another trial the palest malt 
is used, the result will be above the mean. If highest 
dried malt is used, the temperature will be so much as 
40° alK)vc the mean.* No heat is generated but in the 
first mash. Thus in calculating the heats of mash 
liquors the quality of the grist must be considered. 

It has been stated at page 14(). that brewers are mis- 
takei^ in supposing that highly dried or scorched malts 
do not permit the use of hotter mashing water on ac- 
count of the risk of setting ; and cause was there as- 
signed for believing that there is no foundation for such 
apprehension. But from the considerations just now 
adduced, it is plain that, in determining the heat of a 
first mash liquor, reference must b^ had to the extent 
to which the malt had been dried or parched. P'or as it 
has been just shown that heat is actually generatedhy the 
solution of the saccharine or other matter, it then becomes 
advisable, where pale and brown malts mixed are used, 
to make some allowance for the generated heat by re- 
ducing the heat of the first mash liquor somewhat. If 
not, the heat of the whole mash, although in no way 
detrimental to the brown malt, may tend to die setting 

* Urn's Cyclopaedia, art. Brewing. 
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of the pale malt which constitutes a part of the grist, 
7'his caution is in the present day of no value, the 
quantity pf brown malt used being so little, and that 
little merely intended for colour. In the use of very 
low dried malts iio'particular caution is required. 

The sum, tlien, of the different statements here made, 
with regard to mashing heatSj» which, unless thus ex- 
plained, might appear a little contradictory, is, that in 
the case of parched malts, high heats may be used with- 
out fear of setting the goods ; that hot liquors are not so 
much cooled by parched malts as by low dried malts ; 
and that, hence, if a mash-liquor be of such heat as is 
properly adapted to a grist composed entirely of pale 
malt, it will be too hot for a grist compose4 of brown 
and pale malt mixed, the latter undergoing a risk of 
sotting by the elevation of temperature created. 

The resulting temperature is influenced by another 
circumstance which brewers always take into account. 
Malt, when exposed to the air, absorbs water hygrome- 
trically. This water, present in exposed or mellowed 
malt, tends to lower the resulting temperature ; and such 
malt is always mashed with a somewdiat hotter liquor, 
while that which is fresh from the kiln is mashed at 
a lower temperature. Slack-dried malt, or tliat vidiich 
was originally insufficiently dried on the kiln, is to be 
treated as mellowed malt. 

Water of can never be injurious to malt of any 
kind, or under any circumstances of fineness of the 
giist, or temperature of the air, or slackness of drying. 
If a general rule, without reference to particular kinds, 
can be given, it is this : — For well dried pale malt, pro- 
vided the atmosphere does not exceed 50®, the heat of 
the first mash- water may be, but should never exceed, 
170 °; the heat of the second may be 180^; and for 
the third, the heat may be, but need never exceed, 185®, 
Notliing is gained in a third mashing by a higher tem- 
perature, unless the extraction of an ill flavour arising 
from the solution of a bitter resin contained in malt. 
These degrees are meant to represent the heats which 
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may be employed for effectually exhausting the malt ; 
buit they are varied jaccording to the nature of the 
drink, and the fancy, or rather the |Nipric% of the 
brewer. Iliglier heats need never be used, as they can- 
not extract aiiy thing more. This part will be re- 
sumed hereafter. For the present, it may be sufficient 
to say, that were the •'effects of high and low heats 
found to be equal as to extracting power, and indifferent 
in other respects, the preference ought to be given to 
the high heats, because the worts come off proportion- 
ately hot, and the risk of iniioculation with sourness, 
which often occurs, is thus avoided. After the mash 
has been completed, and die wort is in the act of being 
drawn off, its temperature should be between 1 40 ’ and 
150^. If lower, there is a risk of souring; if higher, 
die chance is, that the original heat was sufficient to 
produce partial setting and loss. Another reason is, 
that in mashing at a high heat the chemical action of 
the gluten on the starch is rendered more effective in 
forming sugar. But there is, on the other hand, an 
advantage in low heats, at least for nice purposes ; they 
extract nothing coarse : a medium that combines both 
advantages. 

* SVhne brewers are of ojiinion that the last masli 
should be made with water heated to a lower degree 
than the preceding. Mr. Combrune and others think 
that the last should he hottest ; and I am of the same 
opinion, provided it is not above 18.')^ in any case, and 
provided that the only object is to extract something by 
the last mashing liquor. The object sometimes is to 
wash away the remains of the preceding worts absorbed 
and held by the grains ; and when this is the case, the 
last mashing may be colder, but certainly ought not to 
be hotter. 

Beside the influence on the mashing heat, which the 
relative quantity of the ingredients exerts, their absolute 
quantity is not less to be considered. If the sum of the 
quantities be small, the heat is soon dissipated, the mash 
quickly cools, and the extraction as speedily ceases ; 
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hence the necessity of using wa^er as hot as can properly 
be applied. But if the quantities be large^ the heat 
maintains itself so long that there is no occasion for 
using tlft hij^est heat at first, as length of time 
compensates degrcue of temperature within moderate 
limits. A moderately heated water may, therefore, be 
used in the large way, and the worts obtained will have 
a more delicate flavour ; but tfie same delicacy of fla- 
vour may be obtained in the sm^ way, if contrivances 
be used to maintain the temperature, and that this used 
was originally moderate. The water intended for the 
mash is not poured on the malt lying on the false bot- 
tom of the mash-tun ; for tliis would have a tendency to 
force the grain into the perforations, and thus render the 
flraining of the worts from them difficult. ‘ To prevent 
this inconvenience, the hot water is let in between the 
false and real bottom ; tbciice it rises up through the 
perforations, floats the grist, and ultimately penetrates 
all parts of the grain until it rises to the top. The per- 
forations are thus left clear and open ; and when the tap 
is set the liquor flows off* quietly, witliout disturbing the 
grains, and without suffering any interruption. Mr. 
Haynian, a modern writer on brewing, declares hia opi- 
nion, that the second mash- water should notbe]etin 
from below : he says it ought to be poured in on the top, 
but in such a way as not to produce disturbance of the 
grain. This method, he finds by experience, strains 
the remaining saccharine matter from the grains more 
efficiently ; and extracts a greater strength than the or- 
dinary mode of mashing for the second time. Some- 
times, even when every particular has been apparently 
attended to with precision, the wmrts drawn from the 
mash-tun wrill not be thin, transparent, and bright. 
Such worts will not afford so perfect a malt drink as 
would have been obtained under other circumstances. 
This defect, in all probability, originated with the malt- 
ster. It would appear that the acrospire had not growm 
sufficiently to permit the conversion of the starch to be 
completed ; hence the raw starch will dissolve in the 
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worts, will occasion some degree of viscidity^ asiiiell as 
the same imperfect transparency observable in starch 
made for the laundry. Such worts wiM^ve a greater 
tendency to souring than if they had cohSoft' l^ight and 
perfectly saccharine. Mr. Cidlier says,' that too low a 
heat in mashing will affdid a wort that docs not clear 
until acidity has, perhaps, set in. 

Worts made from pJe malt, whichi^notwithstanding 
its colour, has been dmd in a long continued low heat, 
are the strongest, will adbrd the best keeping beer, and 
of the best flavour. Malt of this kind is the most eco- 
nomical for giving body and real strength, as it has not 
suffered the loss of any of its saccharine matter by de- 
composition. Worts drawn from brown dKlt are the 
deepest coloured, and are more so than if drawn from 
malt much more parched : for it is by moderate scorch- 
ing that the altered principles of the malt become 
soluble ; and, in proportion as they very nearly approach 
carbonisation they become less soluble. Acerbity of 
taste will be derived most abundantly from malt parched 
to a degree a little beyond brownness, but not blackened. 
This kind of flavour, in some states of the public taste, 
is required for porter. 

B^it it may be received as a certain fact, that every 
degree of beat to which the malt has been subjected 
beyond what is employed for mere drying lessens its 
actual value as a fennentabic substance; and that. if 
deepness of colour or an empyreumatic flavour are ac- 
quired by parching, it is at considerable cost to the 
brewer, and without equivalent value to the consumer. 
Another advantage supposed to he derived from low 
drying of malt is the facility of spontaneous clearing in 
the drink brewed from it. 

In concluding this section, it may he necessary to ob- 
serve, with regard to mashing and grinding, that the 
opinion amongst porter brewers is, when drink is to be 
kept long, or when it is to bear a warm climate, that the 
malt should be coarsely ground, so as to prevent the so- 
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lutioniof any but the finer parts, and that the mashing 
process should continue longer tlgn ordinary to ensure a 
Bufficient^)en'*^^''" ^ 


Sectio# II. 

HOPPING •— COOLING. 

"^4 

Wlien the tap has been set, and the worts are allowed 
to run from the mash-tun, the transparent liquor is 
received into a large vessel called tlie underhach. This 
is a mere receiving vessel : no process is conducted in it; 
but from it the liquor is pumped up into a large copper 
lioiler, whi^ is technically called the copper,^ made suf- 
ficiently large to contain and boil each of the lengths 
drawn from the different mashings. It may be necessary 
to explain, that by the word lengths the brewer means 
the quantity of wort drawm off from a certain quantity 
of malt. 

As soon as the w’ort begins to drain out from the mash- 
tun, it should be pumped up as fast as it flows into the 
copper boiler without a moment’s delay. Worts are 
naturally prone to acescencc, and especially wdien neither 
hot nor cold, but at a moderate temperature, Itis^en 
proper to adopt means of preventing this evil during the 
whole time the worts are running from the cock into the 
miderback, if they are not immediately pumped into the 
copper. To this end a net or hair-cloth bag, containing 
two or three pounds of hops, is sometimes bung in the 
liquor contained in tlie underback ; for these, as is well 
known, are an enemy to the acetous fermentation, but 
that they are effective in this case is very doubtful. It 
is necessary, in fact, ‘that there should be two coppers in 
the brewery, so that while one is engaged in heating the 
wort of one mashing, the otlier should be heating water 
for tlie second. 

Formerly die copper, as the boiler is called, was a 
mere ordinary open vessel for elevating the temperature 
to 2 1 2®. Ill the present day, it is a vessel made of 
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Strong sheet copper which is close every where ’init at 
top, where there is al]^;|u^curate]y 'fitted metallic valve, 
Opening outwards, and so contrived and l^|ftded that when 
the temperature rises to 212**, the boiling heat of water*, 
the steam can find no vent. The teitipcrature, tlierefore, 
rises a little above 212®; and does so ever until tlie 
effort of the stpam to escape becomes an overmatch for 
the weight with whicb,|the valve has been loaded. The 
steam then pushes: up the valve/ escapes, and the heat 
accumulated in the liquor above 212® having been ex- 
pended in forming the newly-liberated steam, the tem- 
perature of the wort instantly falls to 212'\ and the 
loading of the valve shuts it down as before : the tem- 
perature jigaiii!' rises, a gush of steam folfts its way 
out through the valve, and the temperature again falls. 
Thus the heat varies continually, and thus eventually a 
great portion of the water of the wort is converted into 
steam ; or, in other w^ords, the liquor boils away, which 
was one of the ends to be accomplished. 

Beside the concentration of the worts thus effected by 
boiling away the water, they undergo a kind of clari- 
fication. Worts, let them run ever so bright into 
the underback, arc never so clear as the drink should be 
whan finished ; there is always a certain degree of dul- 
ness or want of jjerfect transparency in them, which it 
is one of the intentions of boiling to remove. In tlie pro- 
gress of boiling, if die wort be examined at difforenty 
stages, it will be soon found that a specimen drawn from ' 
the boiler and left a few moments to itself, will appear 
cloudy owing to the separation of light fine flocks. After 
further boiling the flocks separate witli more facility and 
in greater quantity, and this is called the breaking of the 
liquor : if time enough be allowed, these flocks subside to 
the bottom, and leave the liquor quite transparent. 

This substance is called mucilage by brewers ; but it 
cannot be so, as it is coagulated by heat : it is more 
likely to be the vegetable albumen of die barley. 

• We lUAT coneUler thU the temperature of the wort, although it is la 
Ihct a little mgher. The laccbarine scatter of the matt elevatesthe bollipg 
yoliit a few degrees. 
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Iirproportion as the worts boil down, vegetable matter, 
which bad been held dissolvei^in the original quantity 
of water, noi^,^ becomes insoluble in the dilhinished vo- 
lume : a separation of docks in this way is also effected, 
and the quantity increases as the water evaporates. 
According to Mr. Coinbrune, if this sediment be 
boiled again in water, the decoction when cold will 
ferment and yieul a vinous liquw. These flakes, there- 
fore, contain part of the strength of die wort : they 
consist of the first and choicest of the malt and hops, 
and by their subsiding become of little use." This alone 
should act as a sufficient warning to avoid long boiling ; 
and it pr^es that the practice of those brewers who 
reject tliis^ediment when deposited on file coolers, here- 
after to be described, is erroneous. 

Were the boiling conducted with free accesa^of air, the 
consequence would be a much greater formation and 
depod tion of flocks of insoluble matter ; for it is known 
that when vegetable infusions are long boUed under ex- 
posure to air, the vegetable matter slowly absorbs oxygen, 
and is converted into a substance approaching the nature 
of wood so far as to be insoluble in water ; hence it is 
precipitated. But access of air is not pennitted in the 
brewers’ copper ; and hence there is no part of th? ex- 
tiactcd matter spoiled or lost. This is a great advantage 
of tlie modern copper, and its value may be appreciate 
by recollecting the great medicinal power which phar- 
maceutical extracts retain by having been evaporated in 
vessds exhausted of air. So detrimental is the eflect of 
ordinary boiling on some vegetables, that such as are 
possessed of exceeding bitterness are rendered almost 
tasteless ; and this just bears on the present subject as 
far as the bitter of the hop is concerned. 

It may be doubtful, however, if this advantage is Qot 
counterbalanced by the equal or greater disadvantages of 
the close copper. But before the evidence in favour of 
this supposition can be appreciated, the nature of the 
bop, an imjfortant article in brewing, must be under- 
stood. 

VOL. I. 
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Hope are the floral leaves or strobiles of a 
plants which, as some ^j k was introduced into £l%land 
in 15i24, blit accordin^^ Hume about the year 1509« 
They were brought from the Netherlands^ from whence 
all vegetables used in domestic economy were obtained, 
even to a salad, a carrot, or a turnip.* The hop is now 
cultivated in various ^uthern coun^ps of England, 
chiefly in Kent, Hampshire, and Essex. A mild hop 
is grown in Worcestershire. The strobiles when ripe are 
dried by fire at a very low temperature. Their colour 
should be a pale olive greenish yellow. Very green hops 
have been gathered too young : wdien brown, they are either 
over-dried and have lost tlieir aroma, or the^ have been 
^ allowed to ripito too much on the poles, by which their 
aroma and bitterness are weakened. Sulphur fumi- 
gations are applied to old and ill -coloured hops, as well 
as to malt, with a view of biightemng their tint; but 
the suffocating fumes of die sulphur discover thelfraud. 
The odour of good hops, especially when they are rubbed 
between the Angers, is exceedingly fragrant : the hand 
is left clammy by the rubbing, if the hops are good. In 
their effects diey are narcotic and stupefying, with very 
little previous exhilaration : their subsequent effect is to 
produce depression. Hopped beers have the samepow'ers 
on the animal economy, the nar^Hytic quality of the hop 
being aided no doubt by the peculiar state of combination 
in which the alcohol exists A pillow stuffed with hops 
is an old and popular remedy for easing pain, and a 
means of procuring sleep. An over-dose of hops in any 
form produces headach, vertigo, and slow pulse. The 
aroma and bitterness of the liop take off the mawldsh- 
ness of fermented worts; at the same time, as in the 
case of any other bitter, ^esc qualities have the power 
of counteracting the acetous fermentation, and thus pre- 
serving the beer from becoming sour. Notwithstanding 
this, the bitter of the hop, dissolved in water, undergoes 

* Queen Catherine when she wanted a salad was obliged to despatch a 
messenwr ^ither (to Holland or Flanders} on purpose ” It was not until 
about 1547 dilt ediblo roots were produced in England. — Hume*a Uht qf 
England — Bewv VIXI. 
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ibrmentation ; for malt liquors which have 
been highly hopped will at Ici^^ lose all bitterness^ and 
become powerfully acid. The^tter, howei)^«ir, does not 
always really disappear when by the taste such might 
have been supposed. Neuman says that it is over^ 
poweredj not destroyed ; and that alkali will restore it. 
Others say that all bitters may jibe readUy destroyed even 
by weak acids. 

Shortly after the introduction of hops into England, 
tiieir use was prohibited by act of parliament, on ac- 
count of some deleterious quality which was supposed 
to exist in them. But of late years, legislative enact- 
ments have denounced penalties upon the use of any 
other bitter. It was about the year 1600 tliat hops^ 
came into general use in England; and in l652, the 
proper mode of cultivation was for tlie first time made 
known in an essay by Walter Blythe. ^ 

The fresh hops possess the qualities of the plant in 
greater perfection than the old ; hence one fourth more 
of the latter, when a year old, is always used as the equi- 
valent of the former by the brewers. It is believed, and 
{lerhaps with truth, tliat heavy pressure and close packing 
tend to preserve the power of hops when theyare to be 
kept for a length of time on hands. If not so treateefthey 
imbibe damp, and sometimes become mouldy. 

It has iieen stated by Dr. Ives of New York, that the 
active qualities of the hop do not reside in the leaves 
themselves, but in an exceedingly fine yellow powder, 
which may be separated from the hops by beating them 
well and sifting them. This powder is found in the 
female hop only, secreted no doubt by the nectaria : the 
male or wUd hop, as not containing it, is never culti- 
vated. Of this powder, about c^e sixth the weight 
of the hops may be thus separated. Dr. Ives gave to it 
the name of Lupulirij derived from the botanical name 
of hops, Humulvs lupulus. It possesses ten times the 
power of hops in fiavouring and preserving beers. 

Dealers in the article value the hops in pMportiou to 
the quantity of this powder which they call condition* 

M 2 
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Analysis showed that lupulin consists of tannin^ 
tivCj a bitter matter^ ^ Vesin^ some wax, and woody 
fibre. Of these iiigred!%it8 the hitter principle and the 
resin are the most important ; the fonner giving the 
taste to beers, and the latter imparting the narcotic 
power; for in this resin resides the narcotic principle. 
The researches of MMw Payen and Chevalier have 
made known the existence of a volatile oil in addition to 
the other ingredients of the hop. Dr. Ives had denied the 
existence of such an oil, although contrarily to the 
statements of all authors who have written on the sub- 
ject, and to analogy. The oil possesses die same kind 
of smell as the hop, but much more intense ; and its 
^ taste is pungent: it is soluble in a large portion of 
water. The oil is the ingredient of hops which im- 
parts the aroma to beers, and is an object of the greatest 
consequence to preserve. By distillation of the hop 
with water this volatile oil may be obtained. The^hop- 
plant is liable to many diseases : it is of uncertain 
growth ; consumes much manure ; gives much trouble 
to the cultivator ; and often returns very little profit. 
The risk is therefore compensated by a high sale price. 

From this history of the chemical constitution of the 
hop Ve are prepared to understand how far the brewers* 
copper is calculated to retain its virtues. It is certain 
that the bitter of the hop will be extracted anef retained ; 
but it is equally certain tliat some of the aromatic oil 
will be dissipated and lost. Volatile oils distil over with 
facility at the same temperature as water. But in the 
case under consideration the dissipation of a portion of 
the oU is the more certaiii as the temperature of the 
water is frequently above its ordinary boiling degree. 
Hence a great part of the aroma must be lost in the 
long continued boiling made use of. Another defect is, 
that at the elevated temperature of the worts in the 
boiler a decomposition, to a small but perceptible extent, 
takes place. There are two substances present, both of 
them readily decomposable at this degree of heat ; one 
is the saccharine matter of the malt, and die other the 
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HinaJl quantity of the starch which the worts held dis^ 
solved. The consequence is^ i^t a certain empyreu- 
matic or burnt flavour is often jl^lceptible on beers> and 
sometimes it is exceedingly disagreeable. 

Were the hops allowed to lie on the bottom of the 
copper, burning of the hops, and even of the worts, might 
be in many instances the consequence. In some brewe- 
ries, in order to obviate this, a vertical rod plunges 
down the cOpper, moving tight in a stuffing box at top. 
This rod terminates in a horizontal bar, carrying an 
extended chain, called, on account of its duty, a rouser* 
The rod and rouser are both kept in continual motion 
by connection with the moving machinery of the brewery; 
and thus the hops are prevented from occasioning any 
empyrcumatic flavour by their sticking to the bottom 
and burning. Another use of the rouser is to prevent 
the 1^8 from lying at the bottom wheh the worts are 
drawii^ off, or plugging the cock. 'I'he brewer, aware 
of the loss of heat, and the dissipation of the aromatic 
oil of the hop, by continued boiling, has added an ap- 
paratus for arresting both in their flight. This is tlie 
addition of a copper pan of water at the top of the boiler, 
so constructed that the tube, which -permits the escape 
of the steam and oily vapour, transmits both into* the 
water, and at the one operation heats and impregnates 
it with the volatile oil. This impregnated water is made 
use of in the next mashing for taking an extract from 
malt. Here nothing is gained ; for it appears that the 
oil has already left the wort then boiling, which was the 
evil to be guarded against. The water in die pan may 
be thus impregnated with the oil ; but when the im- 
pregnated water comes, in its turn, as wort to the boiler 
to be evaporated, the oil is expelled and received into 
some new water. Thus the oil is continually in circu- 
lation, but is never found where it ought to be. The 
only use in the pan is economy of fuel ; the one fire 
answering for boiling the wort and heating liquor for a 
succeeding mash liquor. The bitter principle of hops 
appears to be not very soluble in watery menstrua. The 
M 3 
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fact from which the inference may be drawn is one well 
known to brewers, too much hops be boiled on a 
quantity of wort, a pellicle, which has a very bitter taste*, 
when cooling takes place, will be found floating on the sur- 
face. I'liis is the excess of bitter principle wliich the 
cold wort cannot hold dissolved. It would also appear, 
that in a liquid slightly^ alcoholic the bitter principle is 
still less soluble. For < luring the fermentation of wort, 
even where but a small relative quantity of Imps has 
been used, a bitter matter is thrown to the surface, en- 
veloped in the yest, which also rises, and eventually 
remains there. Hence yest is always much more bitter 
tlian the fermented wort from which it had been obtained ; 
and such is this bitterness, that porter-brewers' yest is 
unfit for the baker unless it be washed with water. 
Ale-brewers' yest answers well for bread; but that uf 
the distillers is the best of all. Thus the yes^ls in- 
jured by the presence of what it is a great loss to the 
beer to have been deprived of, and the brewer annually 
loses what might produce a considerable income, were 
the process conducted as 1 conceive it might be, I have 
often suggested to brewers that the redundant and lost 
bitter might be turned to advantage : they have admitted 
the 1‘act, and left the matter so. The bitter of yest, 
especially the brown scum of the top, is certainly not 
the most agreeable part of the hop bitter, but it may 
readily be turned to gooii account. 

The quantity of Imps used for malt-drinks depends on 
a variety of circumsiances, such as quality, the age to 
which the drink is to be kept, the season of the year, 
and the climate which it has to sustain. The only cir- 
cumstance requiring particular notice here, is, that the 
quantity of hops necessary to preserve the drink against 
its natural tendency to acetify is greater in proportion 
to the heat of the weather when the brewing is made. 
The length of time that it is intended to be kept influ- 
ences the quantities of the malt and hops, both being 
increased according as the time is to be long. If the 

• CouUirune, 205. 
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drink is to be transported to or through a warm climate 
die same, observation applies. 

^The Kentj and sometimes the Sussex, hop is strong 
and pungent ; it is on this account preferred by porter 
brewers. The Worcester hop, being of a milder charac- 
ter and not less preservative, is used for ales ; its colour 
is also paler. 

As soon as the different worts have been evaporated 
sufficiently in the copper, and have extracted all the 
bitterness from the hops, they are let down into the hop^ 
hack, which is a cistern with a metal bottom, pierced full 
of small holes, intended to act as a strainer. The liquor, 
after having pas.sed through this, is received into the 
cooler. This is a kind of shallow rectangular cistern, 
consisting of a floor of boards jointed closely, with sides 
.rising about ten inches high all round. It must be set 
perfectly level, as sometimes the wgrts covering it are 
but 'one or two inches in depth. The area of the cooler 
is considerable. 

The object of employing so large a surface is, that the 
wort may cool the sooner ; the stratum should be so 
thill that the time of cooling should not exceed twelve 
hours, lest it turn sour. The cooling is effected by the 
abstraction of heat from the wort by the vessel, j|lie air, 
and all the surrounding media, as well as by the evapor- 
ation from the surface, which carries away much heat. 
The cooler is generally at a considerable elevation in the 
brewery : hence it is not overhung by other buildings 
tliat might retard the evaporation, and obstruct the cur- 
rent of air ; on the same account', the sides of the build- 
ing of which the cooler is the floor are constructed as a 
great louver ; that is, with boards arranged in the man- 
ner of a Venetian sun-blind. 

The use of cooling is to prevent the acetifleation which 
would l)c sure to take place in the wort if allowed to re- 
main even at a high temperature so long as to cool spon- 
taneously. The intention of cooling so rapidly is to avoid 
that commencement of acetifleation or souring called fox- 
inp, which often takes place on the cooler, and is accom- 
M 4 
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p^ied by a disagreeable flavour and odour^ widh mouldy 
spots interspersed. When this happens it is sure to pro- 
ceed in an increased degree^ througliout every subseqiKipt 
stage of the brewings and during the consumption of the 
drink. 

In order to cool the wort with more celerity some 
breweries are furnished wixh long pijjes, which traverse 
a very large quantity of cold water^ on the principle of ft 
distiller’s worm. Through these pipes the wort is con- 
veyed^ and is cookd at once, and the risk of souring is 
diminished. But this can only be done when there is a 
great command of water. 

In summer, the wort ii; allowed to cool as low as tlie 
weather will permit ; and as the coolest part of the 
twenty-four hours is at a very early hour in the 
ing, perhaps about two or three o’clock, this is the peiibSt'^ 
at which it is contrived that the wort shall have arrived 
at its minimum temperature. 

At other seasons, the wort is allowed to cool, to the 
degrees hereafter specifled, as proper for a healthy fer- 
mentation. If the wort be too warm when the yest is 
added, the fermentation will run too high ; the tempe- 
rature will spontaneously rise to the degree at which 
vinegai* is formed ; and the acetous fermentation will go 
on simultaneously with the vinous. If the wort be set 
at too low a temperature, the yest does not take readily 
nor sufficiently; the drink sickens, it retains a vapid 
heavy taste, and does not readily become transparent. 

In judging of the temperature to which the wort 
should be cooled, we must consider the nature of the 
malt, as well as the season of the year. The browner 
the malt, the lower should be the degree to which the 
wort should be cooled ; hence very pale malt is fittest for 
summer use, as wort made from it will not require to be 
cooled below the ordinary temperature of that season. 

During the time that the hot wort lies exposed in so 
thin a stratum on the cooler, there is a considerable eva- 
poration, often amounting to a tenth or more of the 
whole. This must be taken into account by the brewer 
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when he is calculating his lengths. No exact estimate 
can be giVen of tlie quantity evaporated, as that must 
dq)itid on the weather, exposure,' and surface. 

Section III. 

FERMENTATION IN THE TUN. 

(« 

Under the theoretical consideration of tliis process, the 
nature of the changes w^hich take place has been suf- 
ficiently described. Here it will be oMy necessary to . 
point out^the practical details of bringing the ferment- 
ation to a successful issue. 

In summer the wort is to be cooled down as low as 
the weather will permit, unless it should be below f)0° ; 
iUv/Otiter seasons its temperature is to l>e regulated ac- 
to that of the air. Very strong drinks cannot 
be brewed in summer; in cool weather, strong porter 
wort, marking 80^ or 90° on Dicas’s saccharometer, may 
be cooled down to 58°. Dublin porter wort marks about 
55° on Dicas ; such may be cooled to 63°, if the total 
volume be large ; or its heat may be a little higher if 
the quantity be small. The reason of this distinction is, 
tliat a large quantity generates more heat during fer- 
mentation than a small one, provided that the liqilbr is 
not diffused over a disjiroportionately large surface com- 
pared with the depth. The degrees here indicated refer 
to the wort already in the tun, and to w^hich yest is 
about to he added. This fermenting tun is an immense 
circular vat or tub bound wdth strong iron hoops, and 
covered in at all parts : it is provided with a man-hole 
door, which may he opened to inspect the process, or to 
dean out the tun. A certain quantity of yest is then 
added, and is well mixed up with the w'ort. In warm 
weather the yest is not added at once, lest it should ex- 
dte an unmanageable fermentation. It is usual to let 
down the worts from the cooler into the fermenting tun, 
at different times, as soon as they have been sufficiently 
evaporated and cooled. With each portion, when let 
into the tun, a part oi‘ the wdiole quantity of yest intend- 
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etl to be used is mixed, and the fermentation allowed to 
proceed. It is afterwaids fetl with small quantities, 
should such be required ; but it will be by far better 
if the fermentation prove such as will require no such 
feeding. In cold weather the whole yest may be mixed 
with the first worts. When die weather is warm, the 
total yest necessary for ^any brewing is less than in cold 
seasons ; and for weak drinks less than for strong. When 
the drink is not required to be much fermented down, 
' as in the case of ales, the quantity of yest should be 
smaller than when the case is otherwise. 

It is to be observed that the higher die heat was at 
wliich malt has been dried the less readily are worts 
extracted from^it inoculated by the yest, the more yest 
will be required, and the more difficult it will be found 
to induce a good fermentation. For, as has been alre^^ 
explained, much heat alters the saccharine matter as 
well as the starch and gluten ; and any change of these 
principles is so far detrimental to the new arrangement 
of their elements, which it is the object of fermentation 
to induce. These things being understood, the progress 
of the fermentation is now to be described. 

After the mixture of wort and >est has been made 
soinl time, a frothy ring is observed leaving the sides of 
the tun, and proceeding a few inches to\vards the centre ; 
and this is succeeded bv another and another, until at 
length the whole surface is covered with a thin creamy 
froth. At the same time a hissing noise, or feeble effer- 
vescence, is heard, owing to the breaking of innumerable 
air bubbles on the surface ; and there is a small increase 
of volume occasioned by involved carbonic acid. Mean- 
while, tiie froth rises higher ; at first equally ; and at 
length into abrupt elevations resembling rot'ks, as they 
are called by brewers. The colour of the froth at this 
period deepens : at first it was white ; next it became 
yellow ; and, lastly, (although it is better if not) it often 
becomes a brownish yellow. The froth is now highest 
in the middle of the tun, and the fermentation is at its 
maximum. 
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At this time the froth has become more viscid ; it 
holds the carbonic acid gas more obstinately involved ; 
the bubbles break into each other and form large ones, 
which in their turn break, and occasion sudden subsi- 
dences in different parts of the foamy head. At length 
the whole head begins to flatten and subside ; the mid^e 
part which was the highest becoming now the lowest ; 
and the fermentation diminishes. The viscid head of 
yest becomes more dense ; and having parted with its 
gas would soon fall down to the bottom of the tun if 
permitted ; but at that period it is skimmed off, and the 
skimming repeated at intervals as fast as yest appears on 
it. This is done as well to lessen the fermentation as 
to remove a certain disagreeable bitterness with which 
this first yest is impregnated, and which there is a risk 
of returning to the wort were it not now removed. Some 
persons, however, skim off the mere surface of the head 
of yest, and heat down the rest so as to mix. These 
observations refer exclusively to the brewing of ale ; for 
in this case a low attenuation is not the object : saccha- 
rine matter must be left undecomposed ; and this will be 
effected by removing the yest, and preventing its acting 
too much on the sugar. Not only must ales hold uiiat- 
tenuated saccharin^ matter dissolved, but they must have 
the sweet taste of it ; and this object is also fulfilled by 
the removal of the yest, the taste of which is so very 
bitter. But when the drink under preparation is porter, 
the indications to be fulfilled are different : the wort is 
to be attenuated very low, and a certain degree of bitter- 
ness is indispensable, greater than in the case of ale, 
and it may be rougher. 

Whilst the fermentation was yet young, the yest thrown 
up to the surface, if removed, would in a short time fall 
back into the liquid state. But when the fermentation 
has been completed, the froth remains as such for a 
length of time, and has a considerable share of con- 
sistence. 

On the cessation of the fermentation, if the liquor 
were left to itself in the tun, the head would all fall to 
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the bottom ; the effervescence would * totally cease ; the 
transparency would be restored ; and alter a short time 
a new series of changes would set in. A hissing noise 
would commence ; the liquor would again become 
muddy ; a small quantity of gas would effervesce away ; 
the temperature would rise ; the bitter and vinous taste 
would give place to souni^ss ; the smell would become 
pungent ; and, in fine, we should have a vat of vinegar. 

To prevent these changes ; to conduct^ the vinous 
fermentation to a healthy close before the process of 
acetification has commenced ; to retain the sprightliness 
of the carbonic acid, the exhilnrating power of the al- 
cohol, and the aroma, bitter and narcotic influence of the 
hops; are tlie objects of the next part of the process. 


Section IV, 

CLKANSINC. 

This process is called cleansing; and is so named be- 
cause it partly removes the cause of the foulness or 
muddiness of the drink incidental to this period. The 
drink is muddy, because minute particles of yest float 
througii it, and tliese would continue’Ho do so as long as 
bubbles of carbonic acid rise from the bottom. The 
process of cleansing consists in racking off' the fermented 
liquor from the great l>ody of yest into small vessels or 
casks which are kept constantly full. But as the rack- 
ing off gives a great ''heck to fermentation, it is the 
practice of some brewers just before they do so to rouse 
up die wort BO as to mix the yest well through it as a 
last stimulus. In cold weather they even sometimes 
mix in an additional portion of yest. By the agitation 
of racking an immense quantity of carbonic acid is 
slowly liberated, which attaching itself to the suspended 
particles of yest carries them up to the bung-hole, where 
both are expelled by thus rising under them. The 
same effects arc also produced by the fermentation which 
is not yet perfectly extinguished. Yest and carbonic 
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acid are therefore continually thrown off^ the former of 
which is collected for future fermentations ; and the 
waste from each cask is continually supplied with new 
drink. By the division of the whole body of the fer- 
menting wort into the small portions contained in the 
casks^ the temperature of each is at once much lowered ; 
and this tends still further to Repress the fermentatioiL 
In proportion as the carbonic acid effervesces away^ the 
particles of yest, not thrown out at the bung-hole and 
hitherto rendered specifically lighter by the involved 
gas, now begin to sink ; these constitute the dregs ; by 
the subsidence of which, and the extrication of yest 
from the top, the drink is cleansed, and becomes trans- 
parent. On account of the division of the liquor into 
small quantities, the fermentation cannot again rise to 
any considerable height ; for it is always proportionate 
to the total volume ; the heat, consequently, is preventetl 
from accumulating, it being commensurate witli the 
volume and energy of fermentation. 

Cleansing is generally performed in a number of ves- 
sels like liogslieads, calW the rounds, from which the 
drink, if porter, is, when sufficiently purged, pumped 
up into immense store vats, and there kept until re- 
quired to be (Iraw^off into casks for consumption* In 
the case of ales the cleansing is accomplished ^ by filling 
up the ordinary hogsheads or casks, in which the drink 
is afterwards to be sent out, with the wort when fer- 
mented to the proper degree. These casks are ranged 
horizontally on a long trough, with their bung-holes a 
little inclined, so that tlie yest as it rises may run down 
one side of the cask and be received in the trough be- 
neath for future use. The troughs have holes in the 
bottom to which conducting pipes are attached : these 
allow whatever part of the yest falls back into liquor to 
run through into a proper reservoir ; and from this it 
is returned into the casks. The casks are kept con- 
tinually filled by a man who carries a leathern hose 
or tube proceeding from a reservoir of sound bright 
drink. The hose terminates in a metal pipe and cock ; 
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aftd hy inserting this into the bungihnk he ^an let in 
a aaffieieney to fill the cask^ and so expel die head ijtf* 
yest which floats^ and whidi it is the object to remowKl 
In extensive breweries this is better done by an inge!* 
nlous self-acting apparatus which fhlfils the same inten* 
donsj the bogdieads all communicating at bottom by ft 
pipe though which they ^re all filled to the same height, 
and supplied as fast as they discharge the yest. 

When die fermentation is finished in the casks, and 
when the drink throws off no more yeslf^ or but very 
litde, the casks are to be bunged down tight, so that the 
carbonic acid, still generated in small quantity, may be 
retained by mechanical pressure in the drink, and may 
impart sprightliness and sharpness. But while in this 
state in the store they must be occasionally examined, 
and vent must be given, if there should appear too great 
a quantity of carbonic acid, lest die casks burst. 

The mode of sending out drink in the same casks in 
which the cleansing had been performed is practised when 
the drink is ale, or even porter, if intended for bottling, 
and when it is an object to leave some unatteni;ated sac- 
charine matter in a state fit for slow fermentation in the 
bottle. With porter, the more general treatment, when 
the casks are ranged on the troughsi 46 to let them dis- 
charge tha yest, and to collect this ,for use. ^Vhen the 
discharge has almost ceased, the casks, where there is no 
self-acting apparatus, are turned with the bung-holes 
downwards : the drink runs into the troughs, from these 
into the reservoir, and thence it is pumped up into a vat 
dose at all parts, except a small over-fall at the top, 
through wliicb may flow a small quantity of yest stiU gra- 
dually generated by a slow fermentation which still con- 
tinues. This vat must, if possible, be always kept full to 
prevent flatness and souring. It contains a man-hole in 
the top, with its door, which is made to fit tight by means 
of paper interposed, and a st^tum of sand laid over. 

If the weather be warm, or the liquor weak, the 
deanaing will be finished in a short time; for it is 
excited to its final effort of fermentation by the warm 
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temporatm^. Th^leaa the ifennetitdble matter pre)» 
sent the aborter will be the period for completing tlie 
fermentation. In very cold weather> the procew would 
altogether cease before its Completion^ and the driidc 
would be dull and heavy. To obviate this ' biemidb^ 
small portable grates of lire are kept burning in dib atoiw^ 
or other contrivances are made^use of^ so as to keep up 
a moderate temperature. 

Instead of the method of cleansing above described 
another is occasionally practised. The liquor is pumped 
up from the fermenting tun into a large reservoir, caited 
a jack-back, in which it is allowed to remain until all the 
yest lias collected on the surface, and then it is fit either 
for vatting or filling into casks ; which being bunged, 
are ready for sending out to the consumer. This prac- 
tice, however, is seldom adopted. 

The use of the process called cleansing is by no means 
exclusively what the name would lead us to suppose. 
It is true, that during this process we remove die cause 
of muddiness from the drink; but we do so by means 
which are chiefly important because they check the fer- 
mentation, and leave the liquor in a condition to main-^ 
tain itself in a state of soundness, and to protect itself 
from the approacb|^of accscency. Racking off, by lawcs'- 
iiig the temperature and removing the yest, which is the 
cause of fermentation, checks that process. If this be 
done just at the period when the energy of the ferment- 
ation is naturally a good deal exhausted, the final com- 
pletion of it may be prevented within the short limit of 
time during which it would otherwise have been effected; 
and the uncompleted portion of the fermentation may 
be made to occupy a much greater length of time. All 
tins is accomplished by the simple expedient of dividing 
the drink into small batches, so as to lower the tempera- 
ture, and of removing tlie yest at a period when the 
greatest part of the saccharine matter has been decom- 
posed, but not all. If thc'^^hole of the saccharine mat- 
ter were decomposed, the vinous fennentation must totally 
cease for want of sugar to act on : there would be nothing 
to prevent the drink (in its usual state of dOution) firom 
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commencing the acetoub fermentaticai, from parting with 
or changing the nature of its carbonic acid to which 
its sprightliness is attributable^ from losing its alcohol^ 
and from becoming spiritless and vapid. But at the 
time when the ‘rapidity of the fermentation has been 
checked^ if some undecomposed saccharine matter be 
left in the drinks the retarded fermentation may still 
gradually proceed, carbonic acid will be slowly but suf- 
dciently generated, the alcohol will remain unaltered, and 
the drink will continue to be full-bodied, sound, and 
well flavoured. These advantages will be still more 
strikingly manifested if the drink be intended for bottling, 
or for transportation to § warmer climate. 

The practised brewer is well aware of these circum- 
stances. He knows, that if he does not leave some 
saccharine matter unattenuated, he leaves nothing to 
feed the drink, nothing to prevent fretting ; and that 
although a greater quantity of alcohol may be formed, the 
drink must want fnlnesfi on the palate. On the other 
hand, if the fermentation be checked at too early a period 
the saccharine matter will not be sufflciciitly decomposed ; 
a sufficient quantity of carbonic acid will not be ge- 
nerated, and remain entangled in the liquor, so as to 
give^t briskness ; ithc ale will prove mawkishly sweet ; it 
will be heavy ; and tlirough the cjeficieney of alcohol it 
will not possess the intoxicating quality for winch malt 
liquors arc by some consumers valued.* 

Between these extremes the brewer has to conduct 
the fermentation, inclining a little more to the former 
when the article is for immediate consumption, and a 
little to the latter when it is intended for keeping. 

From the observations made it is quite clear that the 
name cieanHng expresses but a very inconsiderable part 
of the use of this process ; that its merely 

to produce transparency in the liquor^ hut that it aims 
at the preservation of its T?ody, flavour, and soundness. 
Were the yest not thus thrown off the rough bitter 
which one portion of it always contains would be dif- 
fused through the drink, and where flne qualities of malt 
liquors are desired this woul<l be a great imperfection. 
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SECTION V. 

FIMXNO, 

From the process of cleanni^^ therelbre> that of fining 
should be separated. This is merely intended to hasten 
die deposition of the floating matter that constitutes 
muddiness. Were the drink* left to itself in a close 
vessel, for a sufficient length of time, it would spon- 
taneously become transparent. But this would be by 
the brewer considered loss of time^ and therefore of 
capital ; his vessels and storage would be occupied ; he 
would run the risk of the souring of the drink, owing to 
its weakness ; and the equivaleflt would be that which he 
obtains without any of these sacriflces. He can make 
art supply the place of time ; and he can clear his drink 
in a few hours as effectually as in ap equal number of 
weeks, by adding certain ingredients which shall be 
named after some theoretical, considerations. 

The theory of this process has never received a satisfac- 
tory explanation : the notions of the brewer on the subject 
are crude and unphilosophical. It is commonly believed 
that the floating jpartides are entangled by the fining stuff* 
added ; and that the whole is carried down as if by g net, 
straining the liquofTrom the top to the bottom.* After 
some consideratioii)f of the sultject, and of cases of an 
analogous nature ^hich occur in other arts, 1 feel in- 
clined to the adoption of the following explanation r ~ 
The particles of solids are held together by the attrac- 
tion of cohesion. This may be overcome by a superior 
power ; a stone, for instance, may be reduced to powder, 
that is, its cohesion may be broken down by mechanical 
force. £acli particle of this powder is, however, still ^ 
coherent small mM j hut the cohesion of tliese particles 
may be altogeth(Sy(^!imBpended by pourhfg an acid on it : 
the powder dissdfes, that is, it is reduced to atoms so 
small, that our seuitea take no farther cognizance of them. 
Here the acid acts upon these particles by a chemical at- 
traction, which proves itself superior to attraction of 

* £vcn Dupoi^ If of this optnlon. 
ir 
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Bui if had heeu used in j^ii^ of 
ibe stony powder wmild not buTe dissohed# h$f 
e$me the uttracujon of optofon is moro powerfid ii$0 
ohemic^ attyttetion 0 $ fhe water to the stony 
ides. Henee we deiite the information that <^emicid 
attraction and cohesive attraction are antagonist powers^ 
each counteracting the otner ; the result of the cpMict 
being determined by the superiority of force on etAiir 
sidc« But sometimes the condict cannot he determined 
in any decisive way : both forces may be nearly balanced ; 
and ^th may be exerted with such effect as to^ produce 
a modified result^ in wluch the effectual ageney of both 
forces is manifest Many illustrations of balance be- 
tween these antagonist forces may be drawn from prac- 
tical chemistry. Thus, if solution of muriate of lime 
and solution of carbonate of soda, each of a certain 
degree of concentration^ be mixed, no change for a few 
moments seems to take place ; but then the mixture 
becomes suddenly opaque and gelatinous. Hence it 
would appear^ that the carbonate of lime has been so far 
afiheted by its resumed cohesive attraction as to gelati- 
nise ; while that effort is resisted by solvent power 
of the liquid, which by its chemical attkdetion balances 
the cohesion, and the result is a jelly. A more familiar 
instance is the following : Whe^ofibe, roasted and 
ground, is boiled in water, a certain portion of it dis- 
solves, and another portion of it femains suspended in 
^ liquid, neither perfectly dissoKed nor perfectly cohe- 
rent. Tltis portion will not subside for a length of 
time, because its affinity to the water is sufficiently 
strong, at a high temperature, to be a precise balance 
for its cohesion ; and hence it remains suspended, re- 
taining just as much cohesion as gives a slight opacity 
to the Hquid. In pharmacy cases same kind are 

common. If coarsely powdered jalq^root or hellebore, 
ginger or other resinous substances, he boiled in water, 
lihe resin is extracted, ba$ not dissolved : the decoction 
remains opaque. And if coarsely powdered ginger be 
digested in proof spirit, the ^hesin is extracted, but will 
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opm^Ue tliati by tlie o^iacity wbidi it npeaniattP* 

, Xiieae eai^es mem not expH<^l^ by theitssll^ 
c}Ep gravity between the fiotvpniaiul mattertP be dittaqlvedi 
auch a precise coincidence 'lyoidd be al&oat iitippsslblp 
concdve, ecq^edaHy at such different temperatures m iliPy 
will bear without depositing. ^Consistently with tlie Ipt^ 
perceptible gradations by which natural operatipntH 
the cdours of the rain-bow> are shaded off one into the 
other without any actual line of disdnctton^ we caniipl 
suppose that there is no intermediate state ^ween 
feet solution and perfect non-solution : there may be a 
state of partial solution and partial solidity. We can- 
not suppose that these two conditions of solidity ter- 
minate abruptly without approximate states of existCttPe- 
It is quite easy to conceive that the chemical attractimi 
of a liquid may be excited on a substance so far as to 
suspend its cohesion to a certain extent^ although not 
sufficiently to subdue it altogether. The last eibrt ot 
cohesion may sustain particles on the last limit of ss|>ar- 
ation^ without their being actually separated so com- 
pletely as to AiUlbto fluidity ; and a chemical attraction 
may subsist the particles in this state and the 

liquid in which they are suspended. The foUewing 
statement given bv ]^rthollet is precisely applicable to 
the case in point . — When the solid is reduced into 
small masses^ or is in a pulverulent state^ the action by 
which the liquid wets these small masses may sometimes 
hold them suspended in and overcome the diffi^CiHee 
of die speciflc gravity, without producing solution ; it 
is this which is observed in some chentical precipitattOHa 
wherein the liquid does not regain its transpiO^exiey^ not* 
withstanding die difference of the specific gbgvity hlh 
tween it and ibbstance which it ceases to ludd in 
solution ; so didj^Ads suspension announces a recipro- 
cal affinity, wbteih retains the two substances in contact^ 
but which is not sufficient to produce solution.*^ \ 
In all such qases^ where a bubstance almost in its ata¥ 
of ultimate division is t^ b4d suspended and at|r»eto4 
w f 
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to the particles of a solvent without being actually dis« 
solved^ would it not be a very natural oondosion, that in 
order to produce the separation of the sui^iended matter^ 
we should either increase ^ affinity of the solvent so as 
to occasion solution^ or lessen it so as effect the liberation 
of the solid particles hitherto entangled by chemical at- 
traction. The second of these modes is more easily 
accompHsbed than the iirst. Substances may readily be 
found which, possessing an affinity for the solvent, will 
combine with it ; and in so doing the balance will be 
subverted which had previously subsisted between the 
cohesion of the solid and the attraction eacerled towards 
it by the solvent. 

Now, to apply all these facts to the case of the 
brewer : we find that the fermented liquor is muddy on 
account of its holding suspended a subde vegetable pow« 
der, supposed to be yest, which although acted on by 
the affinity of the watery liquor is not sufficiently acted 
on to dissolve its cohesion. The expedient resorted to 
by the brewer is to add a "substance which will lessen 
the affinity of tlie water to the suspend^ powder by 
dissolving in the water, and thus renden^ it a less effec- 
tive menstruum ; the least possible change in the nearly 
balaii^ed affinities will be sufficient. The powder thus 
disentangled will subside by its specif gravity, which 
previou^y had been antagonised by the attraction of the 
water. 

The substance used by the brewer is isinglass dis- 
solved in sour beer, the solution being carefully strained 
through a hair sieve. It should be made of the consist- 
ence of thick mucilage. A little of this solution added 
to the drink will, in a few hour% cause tlie subsidence 
of all the suspended matter, and the liquor will then re*- 
main perfectly transparent. 

1 have found that aliun possesses die same property. 
About an ounce of it in powder^ dissolved in a hogshead 
of beer, will soon cause the muddiness to crack ; ^ordy 
after it wiU clear, and no taste is communicated by so 
small a quantity of the salt. 
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The dried stomach of the cod-*fish^ cdled soundtt, ma- 
cerated in, sour beer^ affords a fining liquid equal in 
most respects to the more expensive isinglass. It im- 
parts no new flavour^ if used in a very small quantity. 
Sometimes the brewer addd the fining liquid himself ; 
in other cases it is sent to the consumer. After being 
added to the hogshead the drifik is allowed a few hours 
to settle. 

To dissolve tlie sounds in the sour beer perfectly, 
from eight to ten days are required, and nothing remains 
but a small quantity of impurittes which straining will 
remove. More or less of this gelatinous solutiGn will be 
required according as the drink has depurated itself spon- 
taneously or not : a pint, a quart, or even three pints, 
may be required to the hogdbead. But whether we use 
sounds or isinglass, the less of it added the better it is 
for the flavour of the drink : much fining liquid of 
either kind produces flatness of taste, and prevents the 
drink from carrying a good head. In these respects 
alum, as a finer^ claims a preference ; it does not affect 
the flavour, and it adds considerably to the closeness and 
creaniiness of the head. 

It is to be observed, that sounds succeed wcU only in 
summer ; in winter isinglass must be used. 

This fining liquid is of use in another part of the pro- 
cess of the brewer also, and for other purposes b^ide 
that of producing transparency. In summer, when the 
})orter has passed through .the rounds, and has been 
])umped into the tank in which it is to deposit the last 
portions of yest, the fermentation often continues there 
beyond the degree wished for by the brewer. Much 
fermentation is 'here dangerous;, for the attenuation may 
be so great as to endanger the soundness of the drink, 
and the acetous fiermentation may set in. In such cases 
it will he proper to add some fining liquor : for this will 
precipitate the yest, and will therefore deprive it of that 
ingredient which keeps the fermentation in activity. This 
is but another mode of effecting the same object as con- 
tinually filling up the rounds when the drink is in them 
N 3 
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The jrest is thus floated out of the bung--hole^ and being 
removed^ is prevented from keeping up the ferment* 
adon. 

The white of egg and the serum of blood answer all 
the purposes of fining as well as isinglass, so far as pro* 
ducing transparency is concerned. 

Section VI. 

ATTCMUATIOK. 

The same bulk of different liquids will weigh very 
differently. A pint measure of quicksilver will weigh 
13 J times more than a pint of water; and a pint of very 
strong spirit of wine will weigh one fifth lighter than 
the same bulk of water. In the same manner a pint of 
brewers* unfermented wort is heavier than a pint of 
water ; or, in other words, its specific gravity is greater. 

When yait is added to the wort containe<l in the fer- 
menting tun the fermentaticm speedily commences ; and 
the wort, from being much heavier than its bulk of water, 
becomes less and less so every hour whOe the ferment- 
ation continues. Why this should be so is easily ex- 
plain^. 

Worts are chiefly a solution of a peculiar saccharine 
matter in water: during the progress of fermentation 
this saccharine matter is converted into alcohol. Now 
sugar is much heavier than its bulk of water, and alcohol 
is much lighter than its bulk of water. It may, there- 
fore, be readily understood, that if we add a quantity of 
sugar to a gallon of water, a pint of such water will 
weigh more than if we had added any quantity of alcohol 
to a gallon of water. Hence it is perfectly intelligible, 
that if a pound of sugar be dissolved in a gallon of water, 
and if the solution be subjected to fermentation, so that 
the sugar is all changed into alcohol, a pint of the liquor 
so changed must weigh lighter than it did before the 
change. 

From this view of the subject it would appear that 
fermented wort, as having the saccharine matter changed 
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into alcohol, must be specifically lighter than water. This 
would certainly be the case if there were no other solitble 
matter concerned than pure sugar, and if the conyersion 
of the sugar into alcohol were complete ; but neither of 
these conditions is fulfilled. Wort, bedde sugar, con- 
tains the matter extracted from hops along with some 
ponderous matter from the malt ; and a quantity of the 
sugar is always designedly left unfermented. The con- 
sequence is that these heavy matters held in solution 
countervail the lightness of the alcohol formed ; and that 
the fermented wort is much lighter, bulk for bulk, than the 
same wort unfermentedj but never as light as water. 
This reduction of tiie heavy wort to a less specific gra- 
vity is called attenuation^ (from tenuis, thin,) because, 
from being somewliat viscid, it is rendered a much 
thinner liquor. 

It is of great consequence to the brewer that he should 
watch the progress of attenuation, so as to^be able to 
know the precise time at which it should be stopped. 
The degree of^ attenuation the index to the quantity of 
alcohol formed, to the quantity of unaltered sugar, &c. 
yet remaining as the food of ales that are to be long kept, 
and even to the flavour of the drink produced. It is, 
therefore, obvious of what importance it is tlfat the 
brewer should possess a means of ascertaining tire degree 
of attenuation with facility. For this purpose, an in- 
strument has for some years past been introduced into 
practice which communicates the necessary information 
with tolerable precision and little trouble. It is called a 
saccharometer, (from saceharum, sugar,) because it was 
supposed to measure the quantity of sugar held dissdved 
in the worts, not only at any stage of or after the fer- 
mentation but before it, thereby showing tile vahie or 
saccharine strength of the wort eitlier on leaving the 
mash-tun or the copper. It is, however, a bad nain% 
for the saccharometer indicates any thing as well as sugar 
tiiat atlds to the specific gravity. This instrument is 
constructed on the principle of the hydrometer^ and is 
thus derived : — 

N 4 
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It has already been explsdned that a solution of any 
quantity of sugar in water reud^s any bulk of that 
water heavier than a sirpilar bulk of mere water. Any 
otber substance dissolved in water would have tlie same 
effect ; for instance^ salt would do so. It is a familiar 
fact that salt water is (as it is vulgarly expressed) 
stronger in floating a heavy substance its surface 
than fresh water. Hence it is easier to swim in salt 
water than in fresh ; and it would be also easier to 
swim in water holding sugar dissolved than if the 
water were pure. Were tliere a bath of quicksilver a 
person’s body would altogether Ik on the surface^ and 
by .no effbrt could he submei‘ge at once more than a 
certain proportion of his entire person. When salt 
is dissolved in water for pickling meat^ the common test 
for flxing tlie relative quantity of the salt is to add it 
ever until the pickle acquires such strength as to float 
an egg ; tlie egg is not to sink to the bottom as 

it would in mere water; but it is to remain suspended 
at the top or middle^ or any other parf of the liquid. 
From this seems to have been borrowed the idea of the 
hydrometer and saccharometer ; for these instruments 
are in fact an egg-sha()ed^ hollow^ brass ball^ and differ 
only irom the use of the egg in being made ai>plJ cable 
to the weights of different fluids by a peculiar adjustment. 
Suppose an egg with a stem proceeding from the larger 
end^ and another from the smaller^ with a little weight 
affixed to prevent oversetting in the water^ and you have 
the instrument in question. If this instrument^ made 
properly of brass^ set in a tali cylindrical vessel of 
pure water^ the egg part will sink ; so also will the stem 
ever until it is almost submerged. But being not en- 
tirely submerged; the water stands at a certain part of the 
stem^ and here is made a mark, which mark indicates 
that any liquid in wliich the ball and stem sink so far is 
of the same weight as water^ the bulks being alike. 

For the brass sinks by its weight, displaces its own 
bulk of water ; that bulk endeavours to recover its place, 
and does so by pusliing up the brass which displaced it. 
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and it is pushed up ever until the efibrt of the water 
(that is, its weight) is balanced by the effort of the brass 
to sink. The two efforts balance each other ; or, in ether 
words, the brass instrument (at least from the mark 
downwards) and its bulk of water just weigh the same. 

But if any thing be dissolved in the water whicli adds 
to its weight, it is quite obvious that this increased 
weight will act more than the former weight of the 
water, and the instrument will be pushed higher up, 
and a weight must be put on the top of the stem to sink 
it to its original depth. This weight may be so ad-^ 
justed that it will inf<fhrn us what quantity of matter 
(suppose sugar) had been dissolved in the water. 

The weight may be just so heavy that it will sink in 
water containing sugar at the rate of a pound or more to 
every barrel or any other tate. And if a number of 
weights be adjusted, they will indicate differept relative 
quantities of water and sugar, from very liltlei] to Very 
much. This is precisely the principle of the saccharo- 
meter; and it fs used by adding one or other of the 
weights ever until the stem sink to some mark in the 
liquid to be tried. The weight added expresses the 
quantity of saccharine matter which a barrel of water 
has dissolved away from the malt in mashing ; or k in- 
dicates the weight of saccharine matter not yet attenu- 
ated in the worts, incorrectly, it is true, as it does not 
take into account the other soluble parts of the grain 
nor the alcohol formed ; but it gives the mean arising 
from the heaviness of the sugar, &c. and the lightness of 
the alcohol, and this answers the purposes of the brewer. 

In order to avoid the necessity of such a multiplicity 
of weights as the diderent gravities would require, fewer 
are made to answer by the expedient of using the stem 
as a scale. This being divided into degrees correspond- 
ing to pounds, and the instrument sinking to one or 
other of these degrees, we see by the weight at top and 
the d^ree on the scale, both added together, what the 
number of pounds of saccharine matter is which the 
worts contain, with tlie assistance of a few detached 
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weights only. Weak worts will be indicated by the 
scale without any weight added at top. 

In the papers presented to the house of commons by 
Doctors Thomson, Hope, and Coventry, the following 
instructions are given with a view of remedying the 
false indications of the saccharometer when used in the 
common way : — If it be wished to appreciate the share 
of the attenuation which is due to the operation of each 
of these causes, it may be done in the following manner : 
— first, observe the number of degrees of attenuation 
which the wort has undergone, and then take a given 
measure of the wash (or other liquid), note its gravity, 
and dissipate all the spirit by boiling ; lastly, add to the 
remaining fluid as much pure water as makes up the 
original quantity. The gravity which the liquor now 
has, compared with that the original unfermented 
worts, shows the amount of attenuation occasioned by 
the loss of extract, and compared with that of the wash, 
shows what is owing to the spirit.*’ 


Section VII. 

STOAIlfG AND OTHEA EAATXCCLAAS. 

«> 

When the drink is finished, it is either sent out at 
once to the consumer, or it is stored in immense wooden 
or stone vats, the object of which may be either to keep 
a suflicient stock to meet a brisk demand, or to allow it 
to improve in flavour by age, and to become bright. 
But a chief reason is that summer drink must be made 
in winter, and held over. 

If these objects can be accomplished without any in- 
jury arising from souring, they are desirable ; but aceti- 
fication often sets in, and immense sums are thus lost. 
It therefore becomes of great consequence to the brewer 
to obviate this natural tendency of the drink, by all the 
preventives within his reach. 

The first thing to be attended to, is to consider how 
far the strength of the drink is adequate to its preserv- 
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ation in store. The weaker it is the more likely to turn 
sour. Weak drinks should, therefore, be sent out to the 
consumer as soon as this is practicable. 

The next thing to be taken into account is the hop- 
ping, and the degree of attenuation. Drink which has 
been attenuated down to the tojtal decomposition of the 
sugar has nothing to protect if from acetiflcation but 
the preservative power of the hops and alcohol ; and the 
quantity of the latter is great in proportion as the drink 
has been attenuated. If the worts had been originally 
strong, the alcohol will be sufficiently strong for its pre- 
servation, assisted by the hops, which should be used in 
greater quantity when the drink is to sustain long keep- 
ing. But malt and hops are not always used in such 
quantities, as will ensure soundness when the drink 
is kept. We must, therefore, restrict the attenuation, in 
proportion as the quantity of malt and hops has been 
limited. For by leaving in the drink when finished a 
quantity of unalijcred saccharine matter, we leave a ma- 
terial to sustain the chemical changes which w411 cer- 
tainly take place in eitlier of the two following ways, — 
souring, or slowly continuing the vinous fermentation. 
It is our businejss,)^ ensure the latter kind of change ; 
as by doing so we guard in some degree againA the 
former. 

We have also to consider whether the shape of the 
vat may not be a matter of consequence. Every one 
knows that liquids press in proportion to their perpen- 
dicular height, and not in proportion to their volume or 
quantity. If there be two vats, each containing 500 
gallons, one of them being of small diameter and very 
high, the other of great diameter, and only four feet 
high, the pressure of the high column of liquid on a 
given magnitude, say a square inch, of the lowest stratum, 
would be far greater than that of the low column on a 
square inch. Suppose, then, that into each of two such 
vats we pour 500 gallons of beer, the stratum or layer 
of beer immediately next the bottom will be compressed 
with much greater force in the tall vat than in the low 
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one. We have now to consider what is the effect of 
pressure on beers, and an experiment easily made will 
afford us full information. Let two bottles be filled with 
wort in a state of fermentation, and let one be well corked 
and the other left open. Carbonic acid is formetl in both : 
from one it escapes, but the other confines it, and by so 
doing such considerable pressure is occasioned, that a 
very strong bottle is required to sustain it. If both 
bottles be examined in a few days, the fermentation of 
the liquor in the open one will be found completely over ; 
but in the other the fermentation will be perhaps but 
half finished. Hence the saccharine matter was pre- 
vented by pressure from undergoing the attenuation 
which otherwise it would have experienced. 

Precisely the same obstruction will be experienced in 
the 500 gallon vat in which the liquor stands in a high 
column. Pj'cssure is thus occasioned, tlie saccharine 
matter is consequently attenuated much more slowly, 
the effort tending to acetification is resisted, and the 
body of the drink is maintained full and sound. Thus 
the shape of the vat appears to have great influence on 
the preservation of the drink. 

A great means of preventing injury^ the drink wdiile 
in sttire is tKe maintenance of a low t^perature. Sum- 
mer is the time of danger, and during this period every 
minute particular must be attended to, that the danger 
may be averted. Keeping store in houses covered over 
merely witli a slate roof seems a bad plan : slates, by the 
darkness of their colour, absorb tlie sun's rays, and heat 
the room imdemeath. A vat sunk to a considerable 
depth in the ground, as is often practised, keeps its con- 
tents at a very low temperature ; and if tlie risk of leak- 
age can be prevented, the plan ought always to be 
adopted. But in winter the drink kept in such a vat 
should not be sent out direct as soon as filled into the 
casks ; for it would show to disadvantage. It would be 
proper to allow the casks to remain for a day or two in 
a store, aired by fire grates as already described, so that 
the carbonic acid may readily assume the elastic form^ 
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and the drink appear in good order. Where atore ia 
kept under a dated roof roof should be kept con* 
atantly whitewa8hed> to prevent the absorption of heat. 

Wlien the drink has the right degree of viscidity^ 
which a due quantity of malt apd a proper fermentation 
never fail to impart^ it always, when poured from one 
vessel to another, gathers on ita surface a close creamy 
foam or Jiead, so that when blown aside, it instantly 
closes in and coUects again. This is more particularly 
necessary to porter. The low price of porter unfortu- 
nately has often prevented the brewer from giving to 
his drink such a body as would spontaneously carry a 
dose head. It may do so when first tapped in the cel- 
lar of the publican ; but when the cask has been half 
emptied, the poverty of the drink then betrays it, and 
when ilxawn it no longer throws up a dose creamy 
head. In order to conceal this poverty/ the puhlicaUs 
are often furnished with hmding stuff, composed bf 
solution of isinglass in sourish porter, whisked with a 
twig ever until it be all converted into a froth. A spoon* 
ful of tills is laid on the surface. There is a ready 
metliod of detecting this artidcial heading by blowing on 
it, and separating the surface ; if it do not dose in 
immediately artifice is suspected. Bwt in 

order to defeat this mode of detection, the brewer has 
devised a process that is quite successful : it consists in 
dissolving two tea-spoonfuls of powdered and dried sul- 
phate of iron (green copperas) in each hogshead of por- 
ter. This addition causes a dose head on the drink, 
even when the containing vessel has been half emptied, 
and is in no degree detrimental : the sulphate is decom- 
posed as soon as dissolved,, for its dements cannot re- 
main in combination at this degree of dilution ; and 
even if it were not decomposed, the quantity qf a grain 
and a half to each gallon could not have any itijurious 
quality. The law prohibits this practice. I have found 
that alum possesses tlie same property, but less decidedly. 
It may, however, be observed, that when porter is will 
brewed from good malt, and hops used in dm quantity. 
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fyinf? process* . 

V^en beers^ whether strong or weak^ have grown 
eour^ it is possiHe to ameliorate them in some degree by 
{Hroper treatment. The foundation of the process is ob- 
viously the employment of some antacid to neutralise 
the vinegar formed ; anclothe only question is^ what should 
direct us in our choice? Caustic alkalies will neutralise 
the acidity^ it is true ; but they communicate a saltish^ dis- 
agreeable taste^ and they leave the beer quite JfaL Car- 
bonated alkalies destroy the sourness and do not cause 
flatness^ as carbonic acid is evolved^ some of which 
remains in the beer for a time. But their defect is that 
the carbonic acid is generated all at once^ and in such 
quantity that the cask cannot be bunged without risk of 
bursting. A gradual generation of carbonic acid and 
destination of the sourness will be the proper method. 
This can he produced by marble powder^ made a little 
coarser than sea sand. The quantity to be used in pro- 
%|Nntion to the volume of drink is a matter of little mo- 
ment, as no more will dissolve than what the acid will 
absolutely require to neutralise it ; and any excess of 
marble does no injury to taste or q|^Hties. The hard- 
ness of the minute grains of mmile obstructs their 
speedy solution : the neutralisation proceeds slowly and 
certainly day after day : carbonic acid is generated in such 
small successive quantities as the beer can readily hold in 
solution : the whole benefit of the taste of the carbonic 
acid is retained in the drink which thus acquires die 
pungency of order, instead of the sharpness of vine- 
gar; and the vessel may be shaken (as it should be 
every day) widiout stirring up any white muddiness 
from the bottom, as would happen were chalk em- 
ployed. There is one other advantage in the use of 
marble : when dissolved in the beer by the vinegar pre- 
sent, its taste is rather bitter ; and this taste, as corres- 
ponding in some degree with that of hops, will be less 
olSsnsive to the palate than the saltisli taste produood by 
any of the dalles. 
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It ihcmifl be «leo ebaet^, limt Jti«>i|iitig lfi\}iiiio«ift 
need be apprehended from the adoption of this pitai. 

Calcined chalk has been a nostrum amongst belters 
for correcting acidity ; but this is caustic lime whidh^ to 
already observed^ is di^cient of the essential ingredient^ 
carbonic add. 


Section VIII. 

WATER. 

The water of the ocean has a peculiar taste^ owing to 
the solution of various salts ; but how it acquired tibeee 
salts is not agreed on. Aristotle invented the ridiculous 
and inartificial hypothesis^ that its taltness was owing to 
the scorcliing influence of die sun. And Tadtus says^ 
that by throwing salt water on burning wood salt is ge- 
nerated by the conflict of opposite elements ; whkli 
shows that this extravagant notion prevailed for at letot 
four centuries after at A^e : the principle in both is the 
same. For ages afterwards^ die current and very natural 
opinion was^ that as rock-salt is known to exist in vast 
quanddes throug&jtmt the world, constituting in some 
places a ^eat pan of the bulk of mountains, and Others 
vast strata beneath the surface of the earth, the waters 
of the ocean might have derived their saltness from beds 
lying near or under its bottom. Dr. Halley explained it 
as follows : — There is a constant evaporadon from 
the ocean, and a condensation of these vapours in rain 
over-land : the filtering of this rain through the ground 
carries with it the salt which it thence dissolves. The 
accumulation of these land-drain waters consdtute 
rivers ; and these run into the sea ndth a new quantity 
of salt. The water is again evaporated, and again car- 
ries home new quanddes of salt. Thus the land is 
continually deprived of its tolt, and the ocean is con- 
tinually deriving new additions to its contents.'' Bishop 
Watson seems to have negatived tliis hypothesis, by 
dering it probable that the quantity of salt contained in 
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the ocean could not thus hare been washed away from 
the land during a period much longer than the world 
has been created. 

About two centuries and a half since^ Bemardine Go- 
mesius proposed a new opinion on the subject. He 
conceived that the ocean was originaUy created in the 
state in which we at present find it^ and was as salt the 
first day as now. This view has one advantage which 
the former opinions have not : it removes the difficulty 
of explaining how it happens that such fish as live ex- 
clusively in salt water could have lived in the early ages 
of the world before the ocean had become saline^ by dis- 
solving salt away from beds or inlands^ a process which 
must have been slow and gradual. The opinion of the 
present day is that these waters have not only been salt 
from the creation, but that they once contained all the 
odier ingredients which were afterwards made use of to 
form the solid materials of the globe, the whole existing 
as a chaotic fluid. 

Be this is as it may, some waters are much more salt 
than others : the Dead Sea, for instance, contains nine 
times more salt than the waters of “the Atlantic : one 
quarter of its whole weight is saline matter : its specific 
gravfty is 1*21 1. It is certain tliat any water, however 
salt, will afford fresh water by distillation. 

It is probable that all the fresh water in creation is 
afforded by a process of distillation on the large scale. 
From the ocean steam evaporates ; this steam is wafted 
by winds over-land ; is condensed in tlie cold regions 
of the atmosphere ; falls as rain ; is received on the 
earth ; is so^ed by the earth, and Uien trickles into 
reservoirs, or is ready to, do so when reservoirs are ex- 
cavated in the ground. ||tat by lying long in contact 
with the soil it dissolves certain earths and s^ts, and then 
becomes hard or well water. This, continually filtering 
dnough the soil, and finding its way into channels, suf- 
fers exposure to the air, which converts it into soft water. 
By the confluence of these little channels large rivers 
are formed, which perhaps expand into lakes, or dis- 
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charge into the sea. The water of liters, wdb, and 
springs^ along with rain and snow water^ are^ th^^ora, 
c^led meteoric water^ and only differ from each other in 
accidental mixtures. 

Water of rivers and springs contains several matters 
in solution^ although in very small quantity ; carbonic 
acid holding a minute portion pf carbonate of lime dis- 
solved^ common air^ and traces of muriates and sulphates 
have been found in it. ThI water of the river Clyde, in 
an imperial pint, contains of saline matter (muriate and 
sulphate of soda and muriate of magnesia) grain, 
silica, 1 ^^ grain, and gases of the bulk of the water. 
The gases consisted of of carbonic acid, and 
of common air. These gases are the ingredients which 
render the taste of common water «|>leasant and lively : 
when boiled, the taste becomes mawkish, because the 
gases have been expelled. Well water contains tli^ same 
ingredients as river water, and owes its hardness to the 
presence of a greater quantity of earthy salts in solution, 
chiefly sulphate of lime. The existence of this or any 
other salt of lime may be detected by dropping in a 
crystal of oxalic acid,^wluch will produce a precipitate, 
less abundant as the water is soft. 

Springs of fresh water are sometimes found belo'v the 
bottom of the sea. 

The purity of ivater is indicated by its specific gra- 
vity. By a late act of parliament it is defined that a 
cubic inch of water purified by distillation weighs, at 
the temperature of 62^, barometer 30 inches, exactly 
252*458 grains. An imperial pint of perfectly pure 
water weighs precisely 20 avoirdupois ounces at 62®. 
Any water heavier than this must be less pure. That 
the lightest water is the best il^an old and true principle. 
Pliny says that some judge of the wholesomeness of 
waters by contrasting their weights. Celsus alludes to 
tlie same practice, — - nam levis pondere apparel." Hip- 
pocrates thought that the best water is that which heats 
and cools in the shortest time ; and his echo and expo- 
sitor, Celsus, affirms the same thing. Hoffman informn 
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that rivers of a rajad current^ or which fall down 
momitains^ aflbrd a purer water than those that are more 
slow ; and hence^ he says, that ships coming out of the 
river Maine into the Rhine draw more water^ and rink 
deeper in the latter, because the waters of the Rhine 
fall from the highest mountains of the Orisons country. 

The chief varieties of ^water, as far as the subjects of 
this volume are concerned, are hard and soft water ; and 
it has been a question on which aulhors differed, which 
of them should he preferred for brewing. Great dif- 
ferences,** says Neuman, are observable in waters in 
regard to their fitness for brewing. It is remarkable 
that the waters of rivers, and of stagnant ponds that are 
not i>utri(l, though quite muddy and unfit for drink- 
ing, and even disgusiful, produce better beer than tliose 
of the finest and most limpid springs. Perhaps it is 
their softness that adapts them to tlii^ use, w'hilst their 
impurities are separated in the course of the ferment- 
ation.** By some w^e are cautioned never to use hard 
water, it being, as they affirm, totally incapable of taking 
a complete extract from malt and hops, as it is well 
known to be (say they) from tea or from meat. Others 
affirm that hard-water \vorts do not ferment well, and 
that they afford a weak vapid beer. It is difficult to 
conceive how the existence of two or tliree grains of 
saline and earthy matter in a pint of water could, even 
in the most trifling degree, influence its solvent power 
on the materials used in biewing. The matter of malt 
which partakes so much of the nature of sugar, cannot 
be conceived to dissolve less readily in such water than 
in the softest. And as to the bitter principle of the hop^ 
one would be inclined to suppose that it is not different 
from all other bitter principles; wormwood, gentian, 
quassia, and colomba, give out their bitteniess freely to 
water containing salt, dissolved in very large quantity. 
Tliis is well known. And w^hat in itself is ample de- 
monstration on the subject is, that the grains and hops 
leR after they have been duly infused in hot hard water, 
repeatedly applied, are found to be perfectly exhausted 
of their qualities. 
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Ab to the Uste of hard water, provided that it has no 
accidental impregnation of contiguous impurities, there 
can he no reasonable objection. Were its peculiar taste 
retained after boiling, it is so exceedingly feeble that it 
must necessarily be covered by the bitter of the hop. 
But by the boiling which it undergoes it is brought 
nearly to the state of soft water : its carbonic acid and 
common air are disengaged, *and its difficultly soluble 
earthy salts and suj^tances are precipitated. 

On the whole, it appears that the objections to hard 
water originated in the distrust natural to mankind in 
matters which they do not understand. The nature of 
iiard water was not known to brewers of former times : 
tlic cause of hardness being not palpable to tlic senses, 
it became a fair subject of conjee Jp:e, and prejudice be- 
came hereditary. 

In short, reasoning on this suljje^t is of little use 
when we have proof derived from the most extensive 
experience. The soft water of the Thames was once 
supposed to be superior to all others for brewing malt 
liquors. Dr. Irvine says, Sometimes common salt is 
added to the water used in extracting the sweet matter 
of malt, with a view, as may be supposed, of exciting 
thirst ; but it produces some other effects ; in particular, 
it moderates the fermentation^ makes the liquor fine 
and seems to be the cause of the great superiority of 
the water of certain places in producing fine malt li- 
quor. The water of the Thames is much celebrated 
on this accoiuit, and it contains a little salt ; and in most 
places remarkable for fine malt liquor I have found this 
also to be the case. No advantage will be obtained if 
the quantity of salt be so great as to be discovered by 
the taste.” 

So much the reverse of pure is the Thames water 
tliat we find it stated in the Philosophical Transac- 
tions, 1667, that in eight montlis’ time if kept iu a 
cask it acquires a spirituous quality so as to bum like 
spirit of wine.” It will also become fetid, and if then 
agitated will soon after let fall a black Ice** Inffidn- 
0 2 
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mable gas is therefore formed in it^ and it is this which 
takes fire. 

Yet this boasted superiority of the Thames water has 
not continued to ensure a preference for il ; and it is now 
almost entirely superseded either by hard waterj, or by 
the New River water in the g];eat London breweries. It 
is known that between a ^stratum of clay and a stratum 
of chalkj about 200 feet below the foundation of Lon- 
don, there is a never failing supply of excellent hard 
water. The supply for each brewery is obtained from 
pumps sunk in wells excavated to the necessary depth. 
This fact seems decisive ; London porter is a sufficient 
proof of the adequacy of hard water to answer all the 
purposes of the brewery. 

However, be ihe)^a.ter of what kind it may, it is 
certain that it should not contain putrescent vegetable 
or animal substances. Neuman says, When waters 
used for brewing have received an impregnation from 
the carcasses of animals, though so slight as not to be 
perceived on the water itself, as soon as the liquor has 
been brought into fermentation, the putrid ferment has 
exerted its activity, and disposed the fermentation to its 
own kind.” 

It is so great a convenience to the brewer to have a 
plentiful supply of water on his concerns tliat large sums 
are often expended in sinking wells for obtaining it. 
The water thus procured has often the ill smell and 
taste of sulphuretted hydrogen ; but it is not the less fit 
for use ; for by boiling, or better, by exposure to the 
air, both of these defects are removed. 

But caution is required in the use of some waters, 
although rarely. In an early volume of the Philosophi-i 
cal Transactions we find tlie following account: — Near 
Pantzic there is an inland sea made by the meeting of 
three rivulets and tlie water of some springs. The ad- 
joining soil seems to be sand mixed with clay. It is 
stored with wholesome and delicate fish, and the water 
is sweet and salutary. But during the three summer 
mondiB, every year, it becomes green in the middle. If 
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this water and ita green matter be .swallowed by cattlcj 
dogs^ or poultry, it causes certain and sudden death.* 


Section IX. 

m 

COLOURING MATTER. 

• 

The epicurism of consumers of malt liquors is such 
that not only must the sense of taste be gratified in all 
its ca})ricious varieties, but even that of sight must not 
be neglected. Sometimes the drink is valued for being 
almost as pale as water ; sometimes it is to be amber- 
colourcd, sometimes brown, and formerly it was the ne 
jilus ultra of perfection to be nearly black. 

It has been already observed thf&t the more slowly the 
malt has been dried, and the lower the temperature at 
which the drying has been effected, the paler its colour 
will be, the greater the quantity of saccharine matter it 
will contain, and, ceateris paribus, the stronger and paler 
will be the worts afforded. On the other hand, a high 
quick heat will parch and broivn the malt, will replace the 
saccharine taste by one tliat is austere and subacid, -will 
produce brown worts, deep in proportion to the degree 
of heat and its continuance, and the worts will b5 weak 
in proportion as they are brown. 

These positions once understood, it is easy to appre- 
ciate the effects of colour on the flavour and value of 
malt drinks. The injurious consequences of high-dry- 
ing the malt arc now so well understood by brewers that 
tliey have discontinued the practice of drawing their 
extract from brown malt ; and in place of it they em- 
ploy a malt prepared by charring, in such a manner as 
to become in a great measure soluble in water. For the 
preparation of this malt a patent has been taken out. 
Its use is not to contribute any tiling to the strength of 
the worts, but to impart colour and a certain flavour. 
Dr. Thomson has made the following observations ; •— 
The essential difference, he says, between ale and p^irteir 

• Abridgment by Hitt'on, &c. vol i. 
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is that the latter has- a deeper colour^ and an einpyreu- 
matic taste. Colour and flavour were originally obtained 
by mixing with the pale inalt^ used for ale, a proportion 
of malt dried at a somewhat liigher temperature, and 
being thus slightly scorched it is rendered capable of 
communicating to water a de!?p tan colour, and a pecu- 
liar flavour. In the composition of the best porter, two 
parts of brown malt and three of pale are made use of. 
The price of the former is generally seven cigliths of 
the latter ; but its proportion of sugar, according to the 
highest estimate, is not above half that affbrdetl by the 
pale, and perhaps it is on an average but one fifth. 
Even if it be one half, the brewers are paying a fifth of 
the entire cost of the malt for colour and flavour. The 
price of this brown malt has of late years increased so 
enormously that Spanish liquorice, burnt sugar, &c. are 
used for colour and flavour ; or else the strength of the 
liquor is diminished, rendering it liable to sour by keep- 
ing ; for the alcoholic strength is compensated by cocculus 
indicus, or other narcotics. This diminution of alco- 
holic strength drives tlie lower orders to the use of gin 
and opium ; and the frauds on the revenue have ab- 
sorbed all nn^j^^eeling on the subject. 

The invent&of the patent malt have discovered that 
by exposing wWnon malt to 430® in close vessels it 
acquires a dark chocolate-brown colour, and it is rendered 
so soluble in water, hot or cold, that when mixed with 
-r-'-jj part of pale malt it communicates to the worts 
the perfect colour and flavour of porter. By employing 
four parts of pale malt with of patent a stronger 
liquor may be obtained than from the usual proportions 
of three parts of pale malt and two of brown.* 

Here, however, it may be observed, it is the opinion 
of some skilful brewers that the old liigh-dried malt im- 
parted the porter flavour more agreeably than the patent 
malt, and that burnt sugar is not inferior ; hut the latter 
is prohibited by the excise laws. The patent malt is 
used in the copper, in the mash-tun, or in both. Seven 

♦ Annah of Philosophy, x. 465, 
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pounds of it are Bufficient to colour fifty barrels of table- 
beer ; now that tliis beverage is^ at least in Dublin^ fan- 
cied for being pale. 

Beside the colour communicated by the parched malt^ 
it is obvious tliat the hops contribute some, especially 
those that are brown. Sbrmerly the colour was aided 
by a variety of substances, — ^s elder-berry juice, treacle 
boiled down to blackness, parched flour, &c. 

Formerly, when a deep colour was given to porter by 
a large quantity of brown malt a proportionate empy- 
reumatic austerity of flavour was also communicated, 
which then was relished, but would not be endured in 
the present state of the public taste. In the patent malt, 
the saccharine matter is altogetlier sacrificed to colour, 
and the less flavour communicated by it the better ; for 
the qualities of ale are now expected from porter. In 
tlie present day, porter is expected to ‘be soft, full, some- 
what sweetish, brisk, and without any empyreuma. Ale 
should contain the finer parts only of the malt in solution ; 
it will be the better if but one extract have been taken. 
The hop used for ale should be the mildest Worcester 
growth, and not the pungent Kent hop proper for porter. 
The strength of the wort for ale should be much greater 
than for porter; and the taste of the fini|||^ ale should be 
sweeter, and tlie colour paler. These lib|jlhe differences 
between ale and modern porter, ^ T 

Section X. 

raOCE<;SES for brewinq particular kinds of malt liquors. 

Hitherto the general principles which should direct us 
in the brewing of all kinds of malt liquors have been 
entered into without reference to particular processes. 
It now remains to describe the method of obtaining the 
different kinds of matt drinks that are chiefly in use. 
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Porter. 

This liquor was first brouglit into extensive use by the 
access of tlie London brewers, who for a length of time 
had the almost exclusive manufacture of it. Indeed it was 
then universally believed that tuo other water but that of 
the Thames could produce it in perfection ; a delusion 
since removed by its being made equally well in all parts 
of the United Kingdom, if the brewer will use proper 
ingreflients and in sufficient quantity. About the begin- 
ning of tile eighteenth century a maJt liquor called entire 
butt was much in use ; and afterwards a variety called 
brown stout: these were heavy strong drinks ; and about 
the middle of the eighteenth century they began to give 
place to a liquor the brewing of which was then much 
improved, and wliich happened to be, as Malone informs 
us, in great request amongst the street porters of London : 
hence it ob&ined the name of porter. In some years 
after it became one of the necessaries of life, and has 
continued so ever since. 

The manufacture of porter has been subject to all the 
changes which the capricious taste of the public could 
devise. At first it was requisite that it shoidd have a 
heavy ^tastc, aud^ blackish colour ; but tlus> kind being 
reported to b^‘^wholcsome, and apt to occasion dys- 
peptic symptoms^ it was conceived that to give it age 
was the remedy : but the liquor being not strong, age 
was sure to produce sourness in a slight degree, or 
hardness, as this is terlinically called. The secret of 
inducing sudden old age on an infant brewing of porter 
was soon found out ; and the method of making best 
old London porter, in a fortnight, wks to mix porter 
that had become sour, in a certain quantity, with fresh 
drink. At length the publicans were let into the secret, 
and they were furnished by the brewer with two separate 
hogsheads, one of sour, the other of fresh drink. Finally, 
BO notorious was this practice, and so barefaced the im- 
posture, that in all public-houses hydraulic engines were 
fitt^ up, through the pipes of which, by the combination 
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of two or three pumps^ drink of any. age required couW 
be brought out of the cellar ready made. At present the 
public taste has undergone a new revolution^ and nothing 
but a full, sound, fresh, dark-coloured porter wiU he 
relished. 

In no respect have the public sufiered more severely 
by the whimsicality of taste |han in the instance of 
porter. It is absolutely frightful to contemplate the 
list of poisons and drugs with which this beverage has 
been (as it is technically and descriptively called) doc- 
tored. Opium, henbane, cocculus indicus, and Bohe- 
mian rosemary, which is said to produce a quick and 
raving intoxication, supplied the place of alcohol. 
Aloes quassia, gentian, sweet-scented flag, wormwood, 
horehound, and bitter oranges, fulfilled the duties of 
hops. Liquorice, treacle, and mucilage of flax-seed, 
stood for unattenuated malt sugar. Capsicqm^ ganger, 
and cinnamon, or rather cassia buds, afforded to the ex- 
hausted drink the pungency of carbonic acid, t Burnt 
flour, sugar, or treacle, communicated a peculiar taste 
which many persons fancy. Preparations of fish, as- 
sisted in cases of obstinacy with oil of vitriol, procured 
transparency. Beside these, the brewer had occasionally 
to supply himself with potash, lime, salt^ jpid a variety 
of other substances, which are of no o^ey harm than 
in serving the office of more valuable materials, and 
defrautling the consumer. After the continuance of these 
abuses for a length of time, the legislature interposed, 
and at present th.e brewer is hound by an oath against 
the use of any thing but malt and hops. 

The qualities which constitute good porter in the 
present day are perfect transparency, a light brown 

* Durinfy the fiint four years that the Cape of Good Hope waa In poasn- 
sion of the British more than 300,000 }>ounds of aloes were imported into 
England. How could such n quantity be rnnaumed, except, as Mr. Barrow 
sUtes, by the London porter teewers ?— Pans's Phartnacot. ii. 829. 

f It appears that some of tlie»c aromatics communicate a much more 
powerful taste if added before than after fermentation. Keuman affirtna 
that as much powder of nutmeg as will lie on thciwnntof a knife gives a 
flavour to a large vat of fermenting beer, whereas alter the fermentation if 
finished the quantity to winch it gives a like iinpregnatlon is oomtitilnk 
lively incoiiflidcrable. Spiced ales were once highly in esteem. * 
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colour^ fulness on the palate^ pure and moderate bitter- 
ness, with a mixture of sweetness, a certain sharpness or 
acerbity without sourness or burnt flavour, and a close 
creamy head, instantly closing in when blown aside. 

The following formula will afford excellent porter : — 
For every hogshead of keeping drink, or a hogshead and 
and a third of drink fori speedy consumption, the ingre- 
dients, when the thermometer stands at 55°, may be 
used in these relative quantities: — the grist, in all twelve 
stone, should consist of a stone and a half of amber 
malt, a pound and a half of patent malt, (that is, malt 
resolved into mere colouring matter by charring,) and 
all the rest is to be pale malt. The quantity of water 
for the different niashiiigs, if the porter is for immediate 
use, and a hogshead and a third is to be produced, should 
be such that the gravity of the worts on Dicas’s saccharo- 
meter will be 55 pounds per barrel, when all the worts 
are mixed. In summer^ three pounds of best Kent hops 
will be required ; but in winter, a quarter or half pound 
less will answer sufficiently well for preservation. If 
the drink is to be brewed for keeping, the quantity of 
malt and hops must be increased in proportion to the 
time. 

From the ^regoing estimate of the quairtity of porter 
producible from certain weights of malt and hops must 
be deducted a loss which occurs during the several 
stages of the process amor.nting, the whole year round, 
to about five or five and a half per cent., on drink sent 
out as soon as finished. 


Ale. 

Ale in the present day does not differ from porter so 
much as it formerly did. Ale is of a lighter colour ; 
it is stronger, sweeter, and is less hopped than porter. 

In orfler to make a strong keeping ale of an excellent 
quality, the following should be the proportion of the 
ingredients ; — Forty bushels of best pale malt and fifty 
p^lpnds of hops. For the first mash, ten barrels of 
waiter at 172° may be let on and raked for half an hour. 
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and then allowed to stand for an hour. Water at 180® 
may then be leaked or let on so as to run through the 
malt, and to wasli away all the wort soaked in the pre- 
vious mash. These two liquors^ when boiled down 
with tlie hops, fermented, and finished, ought to produce 
eight barrels of ale at 100 pounds* gravity on Dicas's 
saccharoineter. But in the on# mash the malt was by 
no means exhausted of its saccharine matter, although 
what remains is not of so fine a quality as what had 
been dissolved away. The same malt and hops will, 
however, answer extremely well for making table-beer ; 
and with this intent a second mashing may be made 
with water of 1 85^ j and even a third with water of l^O'’; 
the quantities being such, that after boiling on tlie same 
hops, fermenting, and finishing, there will be twelve 
barrels of beer at thirty pounds* gravity.^ 

An inferior, but yet a good ale may he made from 
forty bushels of prime pale malt, and thirty pounds of 
good hops. The mashing heat may be as before, and it 
may be calculated as before to produce both ale and beer. 
In this case, twelve barrels of ale at seventy pounds* 
gravity, and ten barrels of beer at thirty pounds, will 
be produced. Or, if the object is merely to obtain ale 
at seventy pounds* gravity, the quantity producibltf will 
be fourteen barrels. 

If table-beer of a good quality, without any ale, is 
required, the quantity of materials to produce thirty 
barrels of finished beer should be, malt forty bushels, 
good hops twenty-five pounds, as much water as will 
produce about thirty-five barrels of hopped wort; and 
this wdll finish about thirty barrels of beer. 

In calculating the quantity of water necessary to pro- 
duce a given quantity of a first mash it will be of use 
to know that an imperial bushel of ground malt absorbs 
and retains about imperial gallons of water. 
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Section XI. 

SOMSSTIC BREWXlfCU 

It would be a great mistake to suppose that in order 
to brew good ale it is necessary to have recourse to the 
complicated and expensive apparatus of a regular brewery, 
or to act with the large quantities in such places made 
use of. On the contrary, reasons will be hereafter as- 
signed for believing that the best ale can be obtained 
on the small scale. And I can speak from experience, 
that better ale than can readily be purchased may be 
brewed with an apparatus, the first cost of which ivould 
not exceed one or two pounds. 

To describe a cheap apparatus for domestic brewing, 
which will nevertheless afford excellent keeping ale or table- 
beer, will not be the least useful object of this treatise 

A common porter barrel should be procured, one end 
of which is to be taken out and converted into a false 
bottom, by letting it rest on a hoop nailed round the 
lower part of the barrel, within three inches of the real 
bottom. This false bottom is to be perforated with a 
vast-number of gimlet-holes. Between the real and false 
bottom, a cock is to he fixed in one of tlie staves of the 
barrel. This is the mash-tun. Another porter barrel, 
witli one end taken out, will be a convenient fermeii ting- 
tun, and it may be placed beneath the cock of the mash- 
tun, so as to receive die wort when it is drawn oft*. In 
this position it serves also as the undcrback. A tin-plate 
boiler may be procured, in the bottom of which is a 
cock ; and the insertion of the cock may be covered over 
within the boiler witli a tin-plate colander, which will 
permit the boiled wort to strain off^ "but will detain the 
hops. This boiler may fit on a common fire-grate. It 
will answ^er, also, for heating the mash liquors. A ther- 
mometer may be used, but it may be done without, and 
the proper heats determined bv mere measurement of 
cold and boiling water. 
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Fifteen gallons of boiling water are to be thrown into 
the mash-tun^ and five of cold water (6D^). The tempera^ 
ture^of tills mixed water would be but for the 
cooling influence of the wooden vessel which^ howeTer^ 
should have been scalded immediately before. The 
mash- water will prove to be about 170°. Two bushela 
and a half of the best ground nale malt are now to be 
quickly shaken in^ while a second person continually blends 
^e malt and water witli a stick. The agitation is to be 
continued for half an hour^ die barrel being kept covered 
with some folds of thick linen clothe which will readily 
permit the agitation of the stick. After an hour's repose, 
the cock may be opened, very little at first, but more by 
degrees. The wort runs bright and clear; and the 
original twenty gallons come ofl* less by the soakage, 
which amounts to so inuch us seventeen gallons. Just 
wlien the last portions have run off*, water, not quite 
boiling, is to be lightly let over the residual grains, to 
the amount of twenty gallons, and allowed to percolate 
through so as to w’ash down the wort which had been 
retained. The total amount of wort obtained may now 
be about twenty-three gallons. The wort is then to be 
boiled with about three pounds and a quarter of beat 
mild hops, for twenty minutes : ^after which it is Jp be 
drained off into the fermenting tun ; and when it has 
cooled nearly to blood-heat (98®) about a quart of good 
yest is to be mixed in, and the fermentation is to be con- 
tinued until completed. In oold weather, tlie tun, while 
working, must be kept in an aired apartment, or near 
the fire, as on this small scale it does not maintain its 
original temperature ; and unless this is done, the at- 
tenuation will not he by any means sufficient. When 
the fermentation shows a decided tendency to go down, 
although a moderate warmth has been kept up, the 
liquor is to be racked off from the faeces, and put into a 
cask. The ale will measure twenty gallons. It should 
be closely bunged up ; and it will be excellent in about 
month. 

Havii\g passed some time in Wales, during the stdit-i 



sier of 1829, I was mudi stnuelc with the exedknt 
quality of the ale of that country. On making enquifjj^ 
of diose who made it 1 could find nothing peculiar in 
their process, except that they brewed medifllk quan- 
tities at a time, that tliey us^ gdad malt afi? hops, 
spared neither, and'took but one extract from the malt. 
The proportions were as follow, the bushel being equal 
to forty-two imperial Quarts: — From ten bushels of 
the best amber malt, 110 to 120 imperial gallons ot 
wort were drawn at the one mashing ; and for tins 
quantity of malt fifteen pounds of hops wera^ade use 
of. The ale was full-bodied, rich, and sound r if it had 
any fault it was, perhaps, a little too bitter. The bitter- 
ness had the good efiect of permitting the ale to get 
age without ii\jury, and with great amelioration of its 
quality. 

The residual malt and hops may be made to furnish 
common table-beer, by taking off another mash from the 
malt at 19 ^°^ that is, water somewhat under the boiling 
temperature ; boiling the wort on the hops, and con- 
ducting the fermentation as before. Table-beer is a 
weak ale, and it may be made of the same quantity of 
malt and hops, and in the same manner, using as great 
a quantity of water a# may be desired to reduce its 
strength to any degree required. 

Ale thus brewed for domestic purposes needs no arti- 
ficial process for clearing * it will spontaneously become 
transparent, and eycellent in every quality. It may be 
bottled with particular advantage ; for the small total 
quantity fermented will not have generated so much heat 
as to run down the attenuation very low. It retains good 
body, and the unaltered saccharine matter is sufficient, 
in quawdf^, to penliit a slow and long-continued fer- 
mentation in the bottle ; during which it becomes mellow 
to the taste and highly vinous. It may be kept in bottle 
without risk of forcing out the cork or bursting the glass: 
this quality is attributable to its strength. Weak ales 
undergo a much more violent and unmanageable fer- 
mbntation than strtng ones : honoe table-beer In warm 
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mather mil burst tfae bottles^^ while strong ale will not 
be affected. It is to be observed that table-beer sho^ 
have the characters of an a!e> not of porter. 

For J||i&ing excellent ale or table-beer it is not abso* 
lately ^^ssary tipi|^|lse malt. . To conceive this subject 
lighUy^ we must ecmsider fhat it is the sugar of the malt 
which undergoes fermentation^ and that any other sugar 
will ferment just as welb although no other sugar is so 
cheap. Economy and long habit have established malt- 
sugar as the brewing material ; but cane-sugar will afibrd 
an exceltet drink. To persons residing in the country 
and far mm breweries^ as well as to those who do not 
choose the great trouble of managing malt^ this is a va- 
luable fact. Another advantage of cane-sugar is that 
the apparatus necessary for converting it into beer is 
much more simple : all tliat is required is a cask which 
has no bung-hole, or has it well stopped Up. This is to 
be set standing on either of its ends : a cock is to be 
fixed in one of the staves, about an inch above the 
bottom chimb ; so that in drawing off the liquor the 
sechmeiit cannot also run. In ih^ centre of the top of 
the cask, that is, in the centre of Its other end, a hole is 
to be bored of such size as wll| admit a large bottle- 
cork. Let us suppose that the Air holds ten gallons^ and 
the drink is to be tolerably strong ale. 

The proper quantity of hops required for ten gallons 
of ale in this process will be about a pound and a half. 
On this quantity contained in any convenient vessel 
pour on eleven gallons of boiling water, or what is much 
better, boil the hops in the water for about five minutes 
and no more ; then strain off the hops : in the stramed 
liquor dissolve fourteen pounds of su^ar ; and nux in a 
pint of yest of the best quality. Four the into 

the cask ; it will soon begin to ferment : it throw 
up its yest through die cork-holc at top ; and this being 
retained within Ihe external rim of the chimb, it will for 
the most part fall back into liquor, and run bade into 
the cask. It will require, at the ordinary temperature 
of summar, so much as three weeks oi^ month to cow 



|dete the fermentation. For the last fortnight the edii^k 
may be generally kept in the hole ; but it sliould onee 
every two daya removed to give vent te the fixed air^ 
and then replaced* When the fermentation aH^eara at 
an end, the taste of the sugar will iUlkkOst entirdy have 
disappeared, it will he barely perceptible. The cork 
may then be permanendy driven in, and in four days 
the ale will be fit for draught or for bottling. 

As to die quality^ of the sugar it is a matter of little 
consequence : white sugar will afford an ale scarcely co- 
loured : brown sugar will impart proportionate ^our, and 
not quite so pure a flavour. Should colour be an object, 
it may be communicated by the raspings of an over- 
baked loaf, or by scorched treacle ; but this is matter of 
little moment. The drink will spontaneously fine itself. 
^ To persons who have acquired an fViveterate predilec- 
tion for the abominable and varied flavours which the skiil 
of the brewer enables him to communicate, this pure and 
simple drink may be less pleasing ; but it is singular 
how soon the consumer acquires a high relish for it, and 
prefers it to every o^er. There is a purity of taste be- 
longing to it quite diwent from the iiidcsoribable jumble 
of tastes so perceptible in ^ common ales, and a light 
fihai^ness combined with tenuity, which is much more 
agreeable than the glutinous or mucilaginous softness of 
even the best ales. But it hab one advantage which 
places it above all competition, and that is its lightness 
on the stomach : this when compared with the sickly 
heaviness of malt-ale is really remarkable. The whiter 
tlie sugar the lighter will be the ale ; and age gready 
conduces to the same end, provided that the drink is 
sound, which is best ensured by bottling. 

Hcqiip are by no means the only bitter which may be 
made use of for preserving and flavouring such ales ; 
odiers can much more conveniendy be procured in cer- 
tain situations. Mixtures in various propordons of 
wormwood, powdered bitter orangeSgj^ntian root, and 
rind of SeviUe oranges, will afford ^ excellent bitter, 
perhaps more wholesome than hops, and, ^ skilfully 



iu>ml)ined;, to the full as palatable: in this position th§ 
brewers cannot refuse to hear me otU, fot reasons with 
which many of them are acquainted. C^tian^ and par- 
ticularly quassia^ must be used sparingly ; for the bitter- 
ness of these is of ao lasting and penetrating a kind that 
much of it is sure to be disagreeable. 

It has been shown by M. Di^runfaut that a good beer 
can be produced from potatoes: the potatoes are to be 
grated to a pulp ; this is to be wel][^ mixed with boiling 
waterj and ground barley-malt is to be added. The 
liquid being drawn off is to he hopped in the usual way^ 
yest added^ and tlie fermentation induced. The beer 
thus produced^ after being bottled^ was found greatly 
to resemble Paris beer. 

In certain parts of Ireland an excellent beer is brewed 
from parsnips by a process somewhat like^the foregoing, 
except that no malt is used : the bitter employed is hops 
In shorty malt is by no means necessary to the produc^^ 
tion of wholesome and agreeable beers. 

It may be here expedient to give some practical rules 
for bottling all sorts of ales ; a process very often miscon- 
ducted in domestic economy. 

The first question to be considered is, whether the ale 
is in proper order for bottling If on drawing out the 
vent-peg of the cask the liquor spurts up with force 
it is a proof that the fermentation is still too active to 
render it safe to bottle. The best way of proceeding 
in this case will be to fill up the bottles and to leave 
them uncorked for twenty-four hours. Should they 
have lost by frotliing over, or should the froth have sub- 
sided in the bottles, they are to be filled up within two 
inches of the corks : the corks are then to be driven home, 
and the bottles are to be laid on their sides. The use of 
laying them on their sides is in order to soak the corks 
and swell them so that they may fit perfectly tight, and 
thus totally prevent the escape of carbonic acid ; for it is 
to the presence of this gas that the briskness is attri- 
butable. It is also possible that when the bottles lie on 
their sides diey offer less obstruction to the last feeble 
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efforts of fermentation than if they stood in the high 
column which an upright posture would produce. Pres-p 
sure resists chemical changes. 

In tliis state the drink becomes up in the bottle^ as it 
is termed. If it be strong, it remain s„-quiet ; if weak, it 
begins to burst the bottles ; and as soon as notice of this 
kind is given by one bottle, all the rest should be set 
standing up : this will ][/revent further bursting. I n 
winter the bottles must be kept moderately warm ; in 
summer, cold. 

But if on drawing tlie vent-peg from the cask the 
liquor appears quite still, its taste should be examined. 
If it is still a little saccharine, and has a little briskness, 
it is just in order for bottling ; and the bottles when 
filled need not be left uncorked for any length of time. 
If the drink appears vapid and acidulous, it is totally 
unfit for bottling. 

Home-brewed ales made in small quantity and in cold 
of winter do not succeed well for bottling. The temper- 
ature is apt to fall in the tun before the attenuation is 
completed; the yest then subsides ; the drink is drawn off 
into the bottles, and being now destitute of yest, scarcely 
any fermentation continues. There is little alcohol formed, 
and l)«;nce the drink does not keep. All this would be 
prevented if the heat of the tun were kept up by artificial 
means, until a good attenuation had been obtained. 


Section XII. 

OBSBaVATIONS ON THB mcSENT STATE OF THE ART OF 
BREWING. 

To conduct a brewing, on the large scale, to a suc- 
cessful issue, and to obtain the best produce, as to 
quality and quantity, from a given portion of materials, 
is certainly a work of some difficulty and hazard. The 
difficulty is, however, not of such magnitude as the 
brewer supposes, or would lead the world to suppose. 
The brewer often deceives himself into the belief, that 
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he is in possession of secrets of his art which are of 
transcendant importance. He that by their ap- 

plication he can brew good drink ; hut he is not aware 
that by other methods he might produce as good or 
better. He fancies that he has fixed with wonderful 
precision the epochs in each process at which tlie most 
perfect results are obtained ; and the knowledge of these 
he preserves with jealous secrecy, as the ultimatum of 
research. Yet there arc few arts in which experience 
affords so little real knowledge, or in which mistaken 
principles are more likely to be adopted ; and for a very 
obvious reason. To make experiments in brewing on 
the large scale is a dangerous occupation of capital. 
No brewer ever riiinks of making such an expe- 
riment if lie apprehends a failure: when untoward 
circumstances occur in a brewing, his object is very 
naturally to correct and modify them, rather than 
to ascertain what would be their results if allowed to 
proceed as they threatened. On the small scale nothing 
can be learned, as the results are so very different. 
Throughout his whole career he is cautious, and never 
willingly varies from that norma which he has once 
found successful : hence the results of other modes of 
operating are known chiefly by conjecture; disputed 
points remain for ever matters of opinion, and, in fine, 
the art remains pretty much what it was a century since. 

Some of the difficulties with which the brewer is em- 
barrassed seem to be of his own creation : not only the 
magnitude of the scale on which he works is productive 
of ^ese ill consequences generally, hut in detail leads to 
results still worse. 

In the working of a large tun of wort there is often 
great risk of running the whole into the acetous ferment- 
ation. The heat spontaneously produced by the che- 
mical changes wliich take place in so large a quantity of 
matter is considerable, and this, aided by the occasional 
excessive heat of the weather, renders the process some- 
times unmanageable. Besides the risk, or the actual 
occurrence of sourness, there is another ill conaequenoe 
r 2 
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wludi may be apprehended, and that is, die too great'’ 
attenuation -whick sHn ungovernable £ei:^ntation may 
produce. 

The injury which results in this case, if sourness be 
avoided, is poorness, or want of fulness on the palate. 
It is certainly true that in proportion to the degree of 
attenuation alcohol is developed, and die liquor becomes 
more intoxicating; but itr dso becomes a dead bitter 
without the modification or relief of flavour produced by 
the simultaneous sweetness of the saccharine matter, 
some of which should have remained unaltered. Drinkers 
of malt-liquors do not value diem, whether ales or 
porters, for being alcoholic, so much as for having a 
certain flavour. In proportion as alcohol is evolved, die 
sugar disappears; the mucilaginous viscidity of the 
liquor, which depends on the presence of sugar, is lost ; 
and this once lost, the drink can no longer retain and 
envelop the carbonic acid which ought to be present to 
impart briskness, sharpness, and creaminess of head. 
Tlie abstraction of all saccharine matter is the abstrac- 
tion of that food on which the liquor should live and 
feed during die time that it remains with the consumer ; 
and deprived of which, it will feed on its own body. 
Such liquor will not keep unless it originally contained 
more fermentable matter than it generally does ; it will 
soon become sour, and leave no desirable quality behind. 

These injurious consequencej* arise from over attenu- 
adoii : dus results from excessive fermentation ; and 
this again from too great a total volume of acting mate- 
rials, aided, perhaps, by heat of weather. The injury 
is as severely felt as it is universally acknowledged ; and 
yet no attempts are made to adopt a remedy, although 
such will present itself after very little reflection. In- 
stead of fermenting a large quantity of wort in one tun, 
let the whole, as soon as ^e yest is well mixed, be 
divided into several small ones, and the end is attained 
by means as simple as efiective. The consequence of 
tHs proceeding will be, that as the quantity of each 
hatch of liquor is small, the quantity and intensity of 
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chemical action will he small ; ancl tlie quantity of heat^ 
in other cases i^ontaneously developed, will in this in^ 
stance be null. There is this essential difference between 
the phenomena of fermentation on the large and small 
scale; — oli the large scale the temperature rises continu<- 
ally froip the degree at which the worts are set ; on the 
small scale the temperatura continually falls. This 
being the case, it is obvious that as the intensity of fer- 
mentation is increased by elevation of temperature, so it 
will be restrained by diminution. We, therefore, derive 
this important advantage from fermenting small quanti- 
ties of worts, that the attenuation is urged to a less ex- 
tent, a greater quantity of saccharine matter remains 
unaltered, and the liquor, while in the cellar of the con- 
sumer, will not fret into vinegar for want of some fer- 
mentable matter on which the tendency to chemical 
changes can exert itself. In this way the fermentation 
may fearlessly be conducted during the warmest weather 
witliout risk of fojuing ; and die brewer need not hesitate 
in any weather to use the quantity of yest necessary to 
the excitement of a healthy and energetic fermentation, 
such afe will secure his beer against sickliness and heavi- 
ness of taste. There would be no more trouble in this 
method of fermenting, on account of racking ofP from a 
number of small tuns, than there would in the case of 
one : they may all be made to communicate by pipes or 
cocks as near the bottom as the deposit of yest will per- 
mit, so that drawing off* the liquor from one will empty 
them all. But it is to be kept in mind that this method 
may be carried to an extreme; the quantity fermented may 
be too small ; and the total quantity may be insufficient 
to keep up such a temperature as will ensure a proper 
degree of attenuation. Such a quantity of wort as will 
keep up the temperature muH be used, or else artificial 
heat must be applied. 

The suggestions here ofFered are not merely founded 
on conjecture. 1 can speak from actual and extensive 
experience, that the fermentation of small quantities pro- 
duces not merely as good, but a far better beer, or all in 
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point of briskness^ soundness^ and bodj^that is obtained 
by the usual methods. I need not, inflMd, appeal to my 
own experience : the superiority of home-brewed ales 
(when skilfully managed) is well known ; and although 
this may be attributed by some partly to the finer portion 
only of the malt being extracted during the jpnashing, 
yet it must be admitted, e'^en by these persons, that the 
fermentation on the small scale is at least as good as on 
the large. And if to this admission we add the evidence 
in favour of the small scale founded on theoretical con- 
siderations, a case is made out well worthy of the serious 
attention of the practical brewer. 

Besidethese advantages there is one other : — when very 
large fermentations are put m process, especially during 
summer, the quantity of yest employed is very small, 
for a great quantity would risk the souring of the drijik. 
Now the smallness of the quantity of the yest used 
sions a great waste of the bitter principle of the bop. i Jbi* 
yest is much more bitter than the fermented worts 
which prorluccd it, for reasons already explained. ^J'his 
vast quantity of valuable bitter principle is lost, because 
the brewer uses so little of his yest. And wefe he to 
adopt a process that would consume more yest, he might 
use les^hops, and thus save some of his loss. As to the 
reputed ill flavour of the bitter principle of the hops 
contained in yest, part is attributable to prejudice, and 
part to a cause which a little experience would remove. 
And further, such bitter mitrht be consumed in the mak- 
ing of inferior kinds of drink. The bitter of yest be- 
comes much less disagreeable if the top brown scum be 
removed. 

In a former part of this work it haf^been observed, 
that injurious consequences result from the practice of 
drawing great lengths from the malt so as to exhaust it 
perfectly, and afterwards expelling the redundant water 
by long continued boiling at a temperature somewhat 
above 21 2®. At this elevated temperature, the saccha-* 
rine matter of the malt, which is so readily decomposable, 
is absolutely scorched, so also is the small remaining 
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Quantity of unajlpred starch. Thq volatile aromatic oil 
of the hop is liib dissipated; and probably internal 
ohanfi^cs in the constitution of the dissolved matter are 
induced by the long continu^ boiling. An empyreu- 
matic taste is often perceptible. 

A vcr^ slight change in the process of the brewer 
would, in all likelihood, greatly improve tlie flavour and 
value of his drink. Let the first mashing be conducted 
with a smaller quantity of water than usual, so as to 
draw off shorter lengths of wort. Such wort will require 
no evaporation; and there will be, therefore, no risk of its 
acquiring any burnt taste. Let this wort be heated in 
the copper to a degree never exceeding 1 80°, along with 
the proper quantity of hops, until a perfect impregnation 
be obtained ; then let the wort be drawn off' and re- 
served. The wort of a second mashing, boiled down 
until sufficiently concentrated, may then be heated on 
file aame hops to 200^, maintained at that temperature 
for some time, and then drawn off. A concentrated 
third wort may lastly be boiled, during a few minutes, 
on tlic now nearly exhausted hops ; and thus will be ex- 
tracted tsil that was valuable in that bitter. The dif- 
ferent worts may then be mixed ; and we are certain 
that they have not lost a particle of one of their* ingre- 
dients, not even of their aromatic volatile oil. We need 
not apprehend any risk of a burnt flavour ; for it is the 
wort of the first mashing, loaded as it is with dissolved 
matter, that is in danger of burning. The second and 
third are of so watery a nature, that there is little chance 
of their scorching. 

Having, in ^e foregoing twelve sections, treated of 
the various particulars which must be attended to in 
order to produce malt drinks of tlie best quality, we pro- 
ceed to consider a process closely alUed to that of the 
brewer, to which all the preceding observations are in- 
troductory, and many of them equally applicable. 
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CHAP. VII. 

SIBTU^ULTION. 

Section I. 

rscuuAftiTucs or nii^ sistillsa's r£&MBNnKiox. 

V 

The object of the distiller being essentially different from 
that of the brewer^ it might naturally inferred that 
there are differences in the processes adopted by each ; 
and this is accordingly the case. In the general principle 
which directs the operations of both^ there is a strict 
correspondence ; but in the application of it there are 
peculiarities, without attention to which the result must 
be a total failure. 

The theory of fermentation already laid down^ as 
fully as the nature of this work required, is equally 
plicable to both brewing and distilling. Leaving it, 
therefore, to stand as the basis of both, it will be only 
necessary to advert to the practice ; and as tlic practice 
of fermentation, so far as the brewery is coiuprned, has 
been sufficiently described, all that now reamts to be 
done js to point out the particulars in which the brewerjf 
fermentation differs from that of die distillery, and then 
proceed to the operations which a^e peculiar to the latter* 
The first point of difference is the material made use 
of; — the brewer uses malt only ; but the distiller may 
properly use a mixture of malt and raw corn ; or he 
may ^ploy raw corn only. M. Clement obtained as 
mucbmcohol from raw as from malted grain. The rea- 
sons for using malt only in the brew«a^iu*e the follow- 
ing: — Malt worts run from the unph^tun perfectly 
transparent, whereas from raw grain, or a mixture 
of it, the runnifligK W foul, and even in this state run ofF 
with great difficidty ; for tlie matter of malt is much 
more soluble in water than the matter of corn. Malt 
worts are much less liable to acidity than corn worts, 
and acidity is more detrimental to the brewer than the 
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Wtiller. The process of malting adds greatly to tile, 
expense^ but adds nothing to the quantity of alcohol pro- 
ducible ; many are of opinion that it diminishes it. It 
is said^ that unmalted barley affords excellent beer^ but 
inferior ale.* The chief obstruction to the use of an ad- 
mixture com in brewing is tliat the excise , laws 

forbid it. ^The grist of the distiller consists of variable* 
proportions of malt^ barley^ s&id oats^ according to the 
price of grain. 

The next point of difference between the two processes 
relates to the state of the grist. It has been already 
mentioned that the matter of raw com is less soluble in 
water than that of malt. On this account it is necessary 
to compensate the less ready solubility by increasing the 
facility of penetrating the grain with the water, ITence 
raw corn requires to be ground much finer than malt. 
The greater fineness of the meal^ and the less solubility 
of its farinaceous partj occasion a greater risk of setting 
the goods when the mash- water is added. Hence arises 
another particular to be attended to in mashing for dis- 
tillation^ namely, that the rake-machinery must be kept in 
brisker qMiOn, and for a greater length of time. The 
admixtut^ Cf chaff with the grist lessens the tendency 
to set. • 

- Malt after being ground is always mellowed by expo- 
81 ^ to the air, during which moisture is absorbed, and 
the weight is increased. Raw grain gains nothing by 
exposure to air ; on the contrary, some of its own natural 
moisture evaporates from it, and it becomes a little lighter. 
The malt intended for distillation need not be ofj» good 
a quality as that which is to be used for brewing^ndeed 
the worst kind answer. 

Beside contfiwbg the mashing and racking process 
longer when the worts are intended jBpr distillation, the 
temperature must be different* As tnw corn becomes 
pasty with water of a lower heat ihalt, or, in other 
words, sets more readily, we must not use a masli-water 
of so high a temperature as would be permissible in the 
• Sup £nc. shi art Brewinq 
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brewery, — about 145^ or 150° 

mashing. During the mashing, the ^uten of the grain 
and of the yest act upon the starch ; and they are as- 
sisted by the agency of water and a sufficient temper- 
ature ; the consequence of which will be, as formerly 
expligiined, the formation of sugar by the change effected 
in the nature of the starch. So much starcirheing now 
removed by its conversion into sugar, the grain has un- 
dergone in the mash-tun the very same change as if it 
had been malted. In tlie next mashing we may there- 
fore use water of :a higher temperature without fear of 
setting ; for there is now nothing or but little matter 
capable of setting ; the second mash-liquor may there- 
fore be as high as 180°. On the same account the 
third mashing may be performed with w^ater at 200°. 
The third infusion is almost always sufficient to exhaust 
the grain ; but a fourth may be made provided H is 
used merely as the mash- water of a subsequent and dis- 
tinct brewing. "Were it added to the other worts it 
would weaken them too much and diminish the product 
of alcohol. The concentration of , the worts is a most 
important consideration : if there be too hitteh or too 
little water present, the consequence is equally fatal to 
obtaining the full quantity of spirit, when the liquor is 
distilled. 

There is a statement of M. Dubrunfaut which, al- 
though founded on experiments made with must or 
grape-juice, seems eqc»ally illustrative of the case of 
worts drawn from grain. He says to render evident 
the inpuence of water in the vinous fermentation let us 
take three fermenting tuns placed near each other, and 
of the same size. Into each pour litres of the 
same grape must. Then to the second add four hecto- 
litres of water, and to the third eight, taking care that 
the water added is of the same temperature in both cases, 
and also of the same temperature as the must. We 
then have three tuns differing only in the quantity of 
water contained in them. The fermentation first com- 
mences in that tun containi% the greatest quantity of 
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'^tex ; next in which contains less ; and^ lastly^ in 
that to which noire had been added*; there will be in 
each case about one or two hours" difference. Tlie pure 
must will have done working in ten or twelve days ; that 
which has been somewhat diluted in three or four days ; 
and that which has been most diluted in tliirty or thirty- 
six hours. ’^They will be founj not to differ less in the ^ 
quantity of alcohol produced ^hen submitted to distil- 
lation : the pure must will afford 100 litres of alcohol, 
the diluted ninety-five, and the most diluted ninety, the 
strength of the alcohol being the same in each case.* 
Thus the more water was present the sooner the fer- 
mentation commenced, the sooner it ended, and the less 
was the quantity of alcohol produced. 

In the report made to the board of excise by Drs. 
Thomson, Hope, and Coventry, the following state- 
ment is made : — On most occasions three mashings 
were found sufficient to extract all the valuable matter 
of the grain ; but sometimes four were found necessary. 

It is of consequence to use an ample quantity of water. 

It answers two purposes ; — it most thoroughly extracts 
all the solid^le matter from the grain, and it forms worts 
of a moderate degree of strength, wliich is very favour- 
able to the process of fermentation. In generalf the 
quantity of wort drawn in our experiments from each 
bushel amounted to twenty-two or twenty-three gallons; 
it was never less tlian twenty, a larger quantity than 
what distillers draw. In the course of our experiments 
we had occasion to remark that a greater length than 
now indicated did not prove beneficial."" This was when 
the grist was composed of two parts of raw graiii^^with 
one of jthe same grain malted ; but when the grist was 
composed entirely lof malt, the lengths per bushel were 
from twenty-three to twenty-five gallons. “ But the 
quantity of worts, from a given bulk of grain, ought to 
vary with the quality of the grain, and should be re- 
gulated by their specific gravity. Daily experience has 
led distillers to believe tliat great strength of worts is 
• Dubrunfaut, Traits de I^Art de la Diet. 1. 254. 
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unfavourable to fermentation ; from a very flBr 

instance of comparative trial, we con^de that a greater 
degree of dilution than that employed in our experi- 
ments is by no means necessary or serviceable. In our 
trials, the worts, at an average, had a specific gravity of 
nearly 1053." * 

The temperature at which the wort is sef to ferment 
is much the same in the process of the distiller as of the 
brewer. In summer it is cooled as low as the temper- 
ature of the air will permit ; for at that degree the fer- 
mentation will be sufficiently energetic to rise its own 
heat so as to effect adequate attenuation. In winter the 
degree may be about 70® or 75"^ : the elevation of tem- 
jierature resulting from the fermentation will be so con- 
tinually reduced by the coldness of the air that any 
lower heat than 70® would not permit a sufficiently ac- 
tive inoculation with the yest. 

In the fermentation lies one of the chief differences 
between the operations of the distillery and brewery. 
The object of the brewer is not so much the develop- 
ment of alcohol as of carbonic acid, and the destruction 
of the mawkish sw'ectiiess of the saccharine matter. 
Provided he obtains a full flavour on the palate, with a 
brisk acerbity, he cares little for the quantity of alcohol. 
It is even his object not to run ihe fermentation so Hfw 
as to develop the total quantity of alcohol producible 
from the wort ; for this would leave no saccharine mat- 
ter unattenuated in the liquor to sustain the slow fer- 
mentation which always continues for a length of time 
after the apparent completion of the process. The ob- 
ject of the distiller is quite the reverse. He disregards 
flavour and permanence : every particle of wbeharine 
matter left unattenuated is so much lost ; the alcohol is 
the only valuable product, and therefore his whole atten- 
tion is directed to urge the fermentation to the utmost 
pitch that can be done without incurring counterba- 
lancing loss by acidity. 

The distiller's fermentation is not of the slow gradual 
• i)i>. 61 . ca 
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IjfeU which it is the obj^i in the brewery to induce : 
instead of the g^ual accumulation* of the rock-worh 
head^ he urges it to a tumultuous effervescence, often 
threatening the overflow of tlie tun. This energetic 
fermentation would be fatal in the brewer's tun where 
the generation of acidity is so much dreaded ; but the 
distiller knows, that although acidity consumes and 
wastes a quantity of the mat^als capable of forming 
alcohol, this loss is not without its usc^ unless it be con- 
siderable. Against h he has to set down the more 
perfect attenuation which he has obtained, and the pro- 
duction of a greater quantity of alcohol than could have 
been developed had not the fermentation been urged so 
far as to occasion a slight acidity. Slight, indeed, it is 
in the hands of an experienced distiller ; and the loss 
tlms incurred is amply compensated by the more abun« 
dant returns of alcohol : without caution it will readily 
run to an extreme. Preventing the access of air to- 
wards the end of the fermentation much lessens the 
quantity of acid formed. 

The fermentation is urged by the use of a larger por- 
tion of yest than the brewer employs ; by the addition 
of successive quantities at proper intervals, so as to keep 
up a constant but manageable action ; and by avoiding 
the cleansing process of the brewer in which not only is 
till* yest removed, but the temperature is lowered by 
division of the wort into small quantities, and the fer- 
mentation is checked. 

In consequence of these efforts attenuation to a great 
extent is effected ; the heavy saccharine matter is re- 
solved into the light liquor called alcohol ; and the di- 
minutin^' of weight aided by the production of a liquid 
so light-causes the specifle gravity to fall almost as low 
as water, and sometimes lower. The resulting alcoholic 
liquor is technically called wash. In order that the 
wash shall be of the best quality so as to afford a spirit 
of the best flavour and greatest quantity, the ferment- 
ation should have been conducted slowly and steadily, 
ever until the liquor has become almost transparent* 



To effect a complete attenuation in this manner is a 
work of difficultyj and requires no ordinary portion* of 
skill: hence attenuation is often attempted to be en- 
sured by violent fermentations which defeat their own 
end by the copious formation of acetic acid ; and this, 
rising during the distillation along with the spirit, com- 
municates to it a flavour by no means dcsitable. In- 
deed sometimes the most consummate skilled the most 
attentive care will not ensure a successful fermentation. 
Frequently we find a brewing to prove a complete 
failure, which had been conducted in the same manner 
apparently in eve>y respect, and with the same matenals 
in quantity and quality, as one that succeeded perfectly : 
so capricious and unaccountable are tJie results. 

Whatever advantages are to be derived in quantity 
and quality of spirit by slow fermentations, they may be 
countervailed by the length of time employed in the 
process. The occupation of apparatus, time, and capital, 
may be such as to render the increased value of the 
product of a slow fermentation too deur purchase. 
We must, therefore, take the middle course between the 
extremes. The fermentation must not be so tardy as to 
abridge the necessary quantity of business to be done in 
the difitillery ; nor must it be urged so tumultuously as 
to annihilate the profitable results of despatch by an 
alteration in the nature of the pioducts. 

Section II. 

PROCESSES OF 'I'UE i>lSTlI.L£aY IN DETAIL. 

It is flow necessary to describe a process ^ detail, 
such as the distiller is in the habit of performiiJp 

The grist, as already observed, may consist of raw bar- 
ley, oats, and malt, in proportions varying according to the 
price of grain and some other considerations. The malt 
may constitute so small a part as one tenth; hut an 
eighth or a seventh will be preferable. If the oats predo- 
minate, they impart a peculiar flavour not agreeable to 
all palates: it is only perceptible to persons practised in 
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the (lifFerent tastes spirits. The oats may with great 
propriety be to the barley as one to three, or even may 
constitute one half the quantity of the barley. 

The practice of some distillers is to mash fotir times with 
such quantities of water as will permit them to let down 
the first two worts into the fermenting tun, and ferment 
them together. The other twp worts are so poor in 
saccharine irffUter that diey are Reserved to constitute the 
mash liquor for the next brewing ; or else tliey are 
boiled down to a proper degree of concentration, and 
then fermented. Other distillers regtdate the quantities 
of water for four mashings in such a way that the first 
wort only is fermented, and the other three worts are 
reserved for a future brewing. Those who act in the 
latter way employ more water for the first mashing 
than those who prefer the former. When die first mash- 
ing only is to be' fermented, the quantity of water is so 
adjusted, that the wort, when drawn off, will indicate 
a specific gravity of about 1:050. In order to attain 
this gravity of ^ort, the quantity of water employed for 
the first mash should be twice the volume or bulk of the 
grist. For every quarter of grits employed (= 17745^ 
cubic inches, qu. pr.) the quantity of vrater should be 
128 imperial gallons ; or, more precisely, every •ton 
weight of grist requires eighty-four imperial gallons of 
wrater. Difference of quality in the grain will afford 
differences of result. 

As to the heat of the mash liquor, it has been 
already observed that where raw corn is used the tem- 
perature of the water added must be considerably lower 
than if malt only were concerned, as there is much^eater 
risk of The w ater may be let on such a mixed 

grist as mt above described at a temperature of 145°, 
and higher in proportion as the ratio of raw corn dimi- 
nishes. Were there no raw com present the heat 
might be as high as 175°. As the conversion of starch 
of raw corn into sugar is not so easily effected as the 
mere extraction of sugar would have been if the com 
had been malted, we must take care to allow a much 
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longer^' time for the mash^ #tu} to use much more 
agitation. The mashing machinery should be kept 
in motion for two or three hours; and the mixture 
must then be permitted to rest for another hour> so aa to 
clear itself. The wort is drawn off partly through the 
false bottom of the tun^ and partly from above the sur- 
face of the grains where^ the liquor has been cleared by 
subsidence. A variable « quantity of the%ort will be 
retained by the grain which would occasion consider- 
able loss but for the other mashings to which the graina 
are subjected^ not indeed with die view of dissolving any 
thing more away from them^ but to wash away that which 
has been already dissolved. A<fcordingly a second mash- 
liquor is let on ; and as there is now no fear of settings the 
starch having been aU changed and removed, the heat of 
the second water may be as high as 180° or 200°. Its 
quantity may be equal to what was drawn off in the last 
mashing. The time of working the machinery may be 
about a quainter of an lipur, and the period of rest 
about half an hour. AVlien this second wv^t is drawn 
off, it measures more than the water usra'^r producing 
it ; for the grains are now less absorbent, Wd they have 
parte<i with some of the first wort wliicb they had re- 
tained. The third and fourth mashes may be conducted 
in all respects like die second ; and after this, tlie grains 
are as much exhausted as they can be, and are only fit 
to be used as food for cattle. The second wort will be 
found in specific gravity about 1'015, the third about 
1-008, and the fourth about 1-00.?, or little greater than 
water; in other w-ords, they will contain respectively 
pretty^fearly fifteen, eight, three pounds of solid matter 
(now dissolved) in the barrel. 

When the wort is let into the fermenting* tun, its 
temperature should in summer be as low as it can be 
reduced ; but in winter it may be at or 75°. The 
yest is then added. As to the quantity of the latter, 
it is influenced by circumstances, but chiefly by its 
quality. Were the yest of the best quality, which sel- 
dom can be procured, one and a half part per cent. 
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by measure will sufiSce; more frequently four per cent, will 
be required, and often even a greater proportion. If tUe 
yest be good, the fermentation will commence in eight" ®r 
ten hours ; but sometimes it will not appear for many 
hours later. In summer the fermentation of a wort the 
specific gravity of which is 1 *050, will be generally com- 
pleted in three days, and in four or five if the weather is 
not at its maximum heat ; but sometimes twelve days are 
required. The thermometer continues to rise for some 
days, but the progress of attenuation is not marked 
throughout by increase of temperature. Towards the 
latter periods of the fermentation the thermometer re- 
mains stationary, and even falls a little, while the attenu- 
ation is proceeding. I'he following may he considered a 
fair statement of the temperatures and specific gravities of 
a five days* fermentation ; — ‘ 

First morning, therm. 70® s. g. of wort 1 *050. 


evening, — 7^1^^ y 1*050. 

Second Q^oming, — 72® 1*046. 

^I^hg, _ 70® 1*032. 

Third morning, ' — 80 ^ 1*022. 

evening, — 84® 1*012. 

Fourth morning, — 88® 1*007* 

evening, — 88° 1*005. 

Fifth morning, — 88® ^ — I'OOS. 

■ evening, — 86^ -■ ■ 1-001. 


This may be connidered a good attenuation : the spe- 
cific gravity is certainly sometimes reduced as low as 
water, and even perhaps to 0*00.9, but this verj||j 5 eldom 
occurs. 

An a^nuation so low as is here indicated can scarcely 
be attained, if the original specific gravity had been 
above 1 *050 ; for if greater, the quantity of alcohol 
evolved will he too great to permit the fermentation to 
proceed to a sufficient length. Alcohol is an enemy to 
the vinous fermentation ; and if added to a saccharine 
solution actively fermenting the process will be checked. 
I have sometimes examined wash in which the ferment- 
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aHon had totally ceaaed^ and which, on being evaporate^^ 
afforded a large proportion of saccharine matter, but of 
a highly disagreeable taste and smell. Such is a pod* 
tive loss to the distiller^ and it is sure to ensue unless 
the wort be in a proper state of dilution. Indeed, in 
all cases some saccharine matter escapes decomposition ; 
but the distiller submits to loss rather tlian run the 
risk of urging tlie fermenftation too far, for in this way 
a much greater loss would be incurred by the formation 
of vinegar. When once the head of yest falls in the 
tun, neither further additions of yest nor increase of 
temperature will succeed in resuscitating the ferment- 
ation. 

In tlie attenuation of the wash there are two causes 
acting against each other, and both affecting the specific 
gravity. By the remains of the undecomposed heavy 
saccharine matter the specific gravity of the wash is 
increased, and by the intermixture of the alcohol deve- 
loped it is lessened. Pr. Thomson observes that the 
saccharometer does not give true information as to the 
degree of attenuation of wash without till following pre- 
caution: — Evaporate away all tlie alcohol from a portion 
of wash, and then make up in water what it had lost in 
alcoHbl : the saccharometer now indicates the true spe- 
cific gravity. 

As soon as the attenuation has proceeded to its utmost, 
die specific gravity of the wash would after a little time 
begin to rise again, owing to the formation of acetic 
acid, but this is preventeil by submitting it to dis- 
tillation. Suppose the whole charge of wash let into 
the still amounts to 8000 gallons, the distillation may 
proceed as rapitUy as can run without coming foul or 
muddy, until 2400 gallons have been drawn off: these 
constitute what are called singlings. This spirituous 
liquor is exceedingly weak, in the average number of 
trials marking about 6S° below proof on Dicas^s hydro- 
meter. The singlings are tlien doubled, that is, re-di^- 
tilled ; and spirit is drawn off until it begin to acquire 
an iU smell and taste. Even after this, the distillation 
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is urged ; but tbe product is kept separate on account of 
its bad quality : it is called and owes its pecuU* 
arity to holding an essential oil dissolved. i 

This is the common mode of proceeding ; but I 
lieve it is a better way first to distil singlings from the 
wash as long as the product is alcoholic ; then to distil 
faints from the singlings ; apd» lastly, the finished spirit 
from the faints. In these tlftee distillations, the lower 
the heat the purer the spirit which comes over, and the 
more certainly the fetid essential oil is left behind in the 
waters. 

Wc must also take care in the application of heat that 
it is not applied to the still, as may be said, in too con- 
centrated a form : there is always starchy matter lying 
on the bottom which a brisk heat will certainly scorch> 
and cause the communication of an empyreumatic flavour 
to the spirit. The better to prevent this from happen- 
ing, there is generally appended to the interior of the 
still a piece of machinery which continually stirs up the 
sediment and Wpvcnts its sticking to the bottom. 

There is anclner piece of machinery contained in the 
head of the still, the use of wliich is to prevent boiling 
over, the wash being subject to that accident. This 
machinery breaks down the bubbles as fast as theyTorm, 
and so prevents an accumulation. The same object is 
sometimes effected by throwing a piece of soap into the 
wash ; for being decomposed by the acetic acid present, 
its fatty part now melted spreads over the surface and 
breaks the bubbles. The quantity of soap used in this 
way has been sometimes considerable : I was once ap- 
plied to by a distiller to contrive a method of recovering 
the soap from the spent wash, his profits being, as he 
declared, materially lessened by the consumption of this 
article. The soap does not injure the spirit further than 
sometimes giving a slight flavour to it. But now that 
the distiller is not urged by the excise laws to hurry his 
process through all its stages the use of soap is much 
less frequent than formerly. 

It is hard to assign any quantity as the product of 
Q 2 
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Spirit from a given quantity of malt, it varies so much 
with die quality of the malt and the skill of the dis- 
tiller. In Ireland the average product assigned to a 
barrel of malt (=12 stone) is about 8J gallons (late 
Irish; or imperial, 6 gallons 5 pints If^ ngs.) of spirit, 
twenty-four per cent, above proof by l)icas. Tlie same 
quantity may be procured' from a mixture of equal parts 
of raw com and good mal^ ; and the same quantity may 
be procured from sixty-eight avoirdupois pounds of good 
Jamaica sugar. Sugar spirit is exceedingly bad when 
new, but is, perhaps, the best of all spirits when kept in 
wood to a sufficient age. f 

After the singlings have been drawn off, the liquor 
which remains in the still is called still-bottoms ; if ob- 
tained from grain it is excellent food for pigs. 


Section III. 

VARIOUS CONSTRUCTIONS OF STILLS. 

Having now described the processes of the distil- 
lery, from the mashing of the wort to the distillation 
of the wash, it becomes necessary to devote a sc])arate 
sectio'n to the consideration of that most important of all 
the distiller's apparatus, the still, the importance of vhich 
is evinced by the great variety of constructions which 
from time to time have iKjen offered to the trade. 

It is probably a general law, although in the present 
state of knowledge there are many exceptions, that all 
matter at a certain degree of heat changes its form, solids 
becoming liquids, and liquids assuming the form of va- 
pours or airs. The degree of heat at which the change 
takes place is different in different bodies. This differ- 
ence affords a means of separating bodies from each 
other, which in any other way it would be difficult or 
impossible to accomplish. Nothing more is necessary 
than to heat a liquid or a solid, composed of ingredients 
differing in volatility, that is, in capability of assuming 
the vaporous form : the more volatile ingredient will 
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separate in vapour, while that whigli is less so will re- 
main unaltered. 

A vapour is nothing more than a solid or liquid 
bined with heat. If water, for instance, be exposed to 
heat, the water and heat combine ; vapour of is 

formed, and this bubbles off from the water in the torm 
of steam. If from this stean^ or watery vapour we con- 
trive means of abstracting heat, the water no longer 
preserves its state as vapour, but resumes its original 
form of liquid. This is easily understood by reference 
to a kettle containing water boiling on the fire. The 
water at the bottom^^jof the kettle, or next the source 
of heat, combines wdth' heat, forms vapour, and this va- 
pour is discharged from the spout in steam. If we 
abstract heat from this steam, as by holding a plate of 
cold metal or glass over it, the plate instantly becomes 
wet all over wdth minute particles of water condensed, 
as it is s§id to be when thus regenerated, on its surface. 
If in place of holding the plate over the steam we affix 
to the spout of tlie kettle a long tube of glass or metal, 
and thus compel the steam to traverse the tube, a con- 
densation is more perfectly effected, and drops of water 
■will run from the other end of the tube. But the tube, 
by abstracting heat from the steam, becomes hotfitself : 
as soon as it is as hot as the steam it can abstract no 
more heat, and then the condensation ceases. Hence 
arises the necessity of keejung tlie tube cool, and tliis is 
easily done by causing it to traverse a large quantity of 
cold water. In this way the whole water contained in 
the kettle may be boiled aw^ay ; it will be reproduced in 
the tube, and may be collect^ from it without the loss 
of a drop. This process is not only the principle but 
very nearly the practice of dutiHation, as it is called, and 
the simple apparatus described is nearly the model of 
a still. 

A more commodious and effective form has indeed 
been given to it. The common still consists of three 
essential parts. The first is the body of the still or 
boiler ; it is intended to contain the liquor to be dis- 
o 3 
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tilled : it is generally .made of tin or copper. The mouth 

of the boiler has a lid^ in the centre of which rises a 
pipe; and this^ after ascending perpendicularly, 
bends in a somewhat acute angle, and enters a deep tub 
fiUed ^ith cold water, which it traverses in a spiral 
or worm-like manner, and at length issues out through 
the tub near its bottom. tThis spiral tube is called the 
worm ; and the part of it ivhich springs from the boiler 
sometimes swells out into a wide globular vessel imme- 
diately above the boiler; this is called tlie head^ and 
seems to be of no great use. The action of this still is 
as follows: — The liquid to be dialled being introduced 
into the boiler, the head is ins^ted into the moutli of 
the boiler. The hedk of the head, as the pipe is called 
and which terminates it, is then fitted into tlie worm, 
the two junctures are secured by lutwg, or cementing 
round with a paste composed of linseed meal and water. 
The fire is then kindled under the boiler ; th«(, enclosed 
liquor boils; is converted into vapour ; is forcOT through 
the head into the worm, where being cooled by the ex- 
ternal water, it falls into its original state of a liquid, 
and having run through the whole extent of the worm, 
is discharged at its open end. If the liquid be a mixed 
one, cJonsisting of two ingredients differing much in vo- 
latility, the more volatile one distils over, while the more 
fixed one remains in the boiler, and thus an analysis is 
effected, which, however, is very imperfect, unless the 
difference of volatility be great. 

Let us, for example, suppose that the liquid to be dis- 
tilled is a mixture of strong alcohol and water, betw^eeii 
the boiling points of which there is not a great deal of 
difference, tliat of the former being 176^ and of the 
latter 212°. When the mixed liquid begins to boil 
alcohol comes over, but it is much weaker than it was 
before ; for it has brought over some water dissolved in 
its vapour, in consequence of the affinity existing be- 
tween the two liquids. The alcohol, continuing to come 
over, grows weaker and weaker, until at length nothing 
runs over but water. When tlie distillation com- 
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inenced, there being a certain ratio qf alcohol and water, 
the boiling point of the mixture in the boiler was neitlier 
176° nor 212°y but some degree intermediate bet^pi^n 
both, say it was 190^. The boiling was thus low on 
account of the presence of the volatile alcohol^jut in 
proportion as this distilled over, the cause of thereat 
volatility being removed, it might naturally be expected 
that the boiling point became^ more and more elevated. 
This accordingly is the case ; for it will be found that a 
thermometer kept continually immersed in the boiling 
liquid will slowly rise from 190^ to 212°, and at this 
period the whole alc(^l will have distilled over. The 
inverse of the boiling process is also taking place in the 
worm, for there the hot vapour is cooling, and it im- 
parts its heat to the water wliich surrounds the worm ; 
and as the motion of the vapour is from the top of the 
worm downwards, it is obvious that the surface of the 
water in worm- tub is hottest, tliat it grows cooler 

towards 'me middle, and is perfectly cold towards the 
bottom.* We now come to apply these simple positions 
to an important purpose. 

It appears, then, that the whole extent of the worm 
presents differences of temperature, from that of the 
boiling liquor down to the natural coldness of the air. 
It appears, also, that the vapour distilling over consists of 
alcohol and water, fluids which differ in volatility. If 
they differ in volatility, they must also in condensibility ; 
that is, if they become vapours at different temperatures, 
these vapours must be reconverted into liquids at dif- 
ferent temperatures. Now there are all temperatures in 
the worm, from the maximum to the minimum of the 
degrees concerned. It is, therefore, obvious that as the 
mixed vapour traverses the worm, the watery portion 
will condense in the neare^ portion of the worm that is 
a little colder than itself ; while the alcoholic portion, 
not being condensible at that degree, will pass on to a 
sufficiently cool part, and tliere it also will condense. 
The separation of the two liquids does not take place sud- 
denly at any particular part of the worm, — it is modified 
Q 4 
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by the affinity of t^ie two liquids for each other. After 
separation of the two liquids in the worm^ they run 
on condensed and mixed together^ and drop in a state of 
mixture into the receiver. The distilled liquor is tliore- 
fore 0k piixture of alcohol and water^ and there lies the 
gri&iilMcfect in the construction of the still : for its worm 
first separates the alcohol /rom the water, which was the 
object to be accomplished*-; and then it defeats the ob- 
ject by mixing them. 

To remedy this defect, a second distillation in the 
same apparatus is resorted to; for this volatilises a 
stronger alcohol, and a portion M tlie water is left be- 
hind in the boiler. A third and fourth distiUation also 
become necessary for the same purpose ; but after this, 
further distillations do not separate any more water : for 
then the affinity of the water and,^f^hol becomes so 
strong as to countervail their difiercnl^ of volatility, and 
both distil over together. In order to efFect^^e sepai- 
ation of any more water the affinities must W^d^i^turbed 
and modifi^. ! 

It is obvious that there is a vast disadvantage to be 
thus encountered in the common BtUl,^when, in order to 
obtain tolerably strong spirit (yet then far from 
beingUhe strongest), we are compelled to consume time, 
fuel, labour, and apparatus in four distillations. The 
nature of the defect has been long known, and various 
ingenious efforts have been made to remove it, but 
until the last thirty years with little success. The 
object of improvers seems to have been fourfold: — 
let, shortening the time in which a given quantity of 
spirit of tlie usual strengUi can be obtained : 2dly; short- 
ening the time, and obtaining a stronger spirit: 3dly, ad- 
vantageously employing the heat which in tlie com map 
process is wasted ; and, 40ily, rendering the appa- 
ratus self-acting, and continual in its operation. The 
improvements seem to have commenced in Scotland, and 
the history of them is not a little interesting. 

^ The Scotch distillers, previously to 1786’, had sent 
large quantities of spirits to the London market, which 
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had occasioned a reduction of the . price ; and it was 
found that the revenue of the distillery had diminished. 
Frauds against the revenue were therefore suspecti^ 
and the London distillers obtained certain infor^tion 
that the duties were evaded in Scotland. 
gested the necessity of making separate laws for' ‘Timing 
the duties in the different kingdoms. Therefore, in 
1786, the license act for the Bowlands of Scotland com- 
menced, and was to continue for two years. The prin- 
ciple on which this act was framed between tlie contend- 
ing distillers of the two kingdoms was as follow's: — The 
duty then paid by English distiller was 6d. per 
gallon on the wash ; and supposing that eighteen gallons 
of spirits, one to ten over proof, were taken from 100 
gallons of wash, the duty amounted to 2^. OJd. per gal- 
lon. The Lowlan^, distillers were allowed to work stills 
of any capacity, && "paying an annual license duty of 
30.9. per ipullon on the content of their stills ; and the 
spirits ilMi^^iade were to be consumed in Scotland ; but 
might be sent to England on paying 2s. gallon ad- 
ditional duty, the strength being one to ten over proof. 
Thus it was comfUt^d^ that the annual license duty of 
the Scotch distid^ would be equivalent to the remain- 
ing per gallon paid by the English distillers, 8n the 
grounds that the Scotch distillers could run off* their 
stills only once in twenty-four hours. The English dis- 
tillers hence exx)ected to have the London market to 
ttiernsclves ; hut the Scotch distillers continued to send 
increased quantities, and the price of spirits fell very low 
in the London market. 

In the beginning of 1788, the house of commons dis- 
covered that the Scotch distillers were in the practice 
of running off* their stills five or six times in twenty- 
four hours. It was inferred that by misrepresentation 
they had obtained an undue advantage over the English 
distillers ; and now, before two years of the license act 
had expired, an additional duty of 6d. per gallon was laid 
on Scotch spirits sent to England ; the remaining 
being reckoned an equivalent for the license duty. The 
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Scotcli distillers now became bankrupt^ and resigned the 
market to their rivals. 

Such were the effects and origin of the license act. 
But the ingenuity of the distillers working under it had 
be^^ ^x^tantly and successfully excited in virtually les- 
sehii^rfi^b duties in proportion as they were actually 
increased. When the license act commenced^ the dis- 
tillers used large stills; and the duty being only 30s. per 
gallon on tlie contents of the stilly and the still being run 
off five or six times in die twenty-four hours, the duty 
paid was 2d. or 3d. per gallon on the spirits. In 1788, 
the duty was increased to 3 /. ; g||fl they arrived at run- 
ning off their stills to twenty in the twenty-four 

hours, by the simple expedient of reducing the size of 
their stills, and enlarging their furnaces. At this time 
the duty actually paid was not above Id. per gallon ; and 
hence they did not think any farther improvement ne- 
cessary. In 1798j however, the annual licen^ duty on 
the stills was increased to 9^. and in 1 79T^ito^ i54/. per 
gallon ; and now again the invention of the distillers was 
stimulated to accelerate the process. From repeated ex- 
periments they found, that the more shallow the still, 
the broader the bottom, and the larger the furnace and 
supply of fuel, the more rapid will be the distillation. 
By attention to these particulars, the Lowland distillers 
were enabled to run off their stills three times in an 
hour, or seventy- two times in the twenty- four hours. 
Mr. Millar at length constructed a still which seems to 
have approached very near to perfection. lie gave ejcU 
to^tne steam at as many points in the shoulder of the 
still as possible : he added a fly, kept in continual mo- 
tion in the head of the stiU, for breaking the froth, and 
preventing the still from running foul ; he added also 
agitator, which kept the boiling wash in continual mo- 
tion, so as to prevent the deposition of any sediment; 
and the burning of any sediment that did happen to fall 
was prevented by the working of a piece of machinery, 
which constantly scraped it up from the bottom. This 
still, the charge of wash for which was sixteen gallons. 
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and of singlings was twenty-four^ might be charged^ run 
ofF^ and discharged almost twenty-two times in an 
hour.* 

It has already been shown that the chief defect 
still in use at this timc^ even in its most impro^^P^^g^ 
iSj that although the worm by the difFerence oitOTfrer- 
ature^ existing throughout its Idngth^ actually condenses 
the alcohol and water in diflerent parts of it^ yet it 
allows them to mix again, and they are discharged |it 
the tail pipe together. It is obvious that if we can con- 
trive means to collect the water, which condenses, separ- 
ately in the upper p^||^f the worm, and allow it to 
run off without intermixture with the alcohol which 
condenses lower down, the latter will be obtained much 
stronger. A simple method of effecting this purpose 
was contrived several years since by Mr. Coffey, an 
eminent and scientific distiller of Dublin. From the 
first and secij^d rounds of the worm two pipes proceeded, 
which opened into the boiler of the still. The effect 
was, that as the most watery portions of the alcohol were 
condensed in these two hottest rounds of the worm they 
were conducted away by the two pipes which opened 
into them, and discliarged into the boiler for re-distil- 
lation, while the stronger alcohol was condensed Ibwer 
down and separately collected. Some of the early stills, 
as tliose of John Baptist Porta, Lefevre, and Glauber, 
were constructed on a similar principle, although differ- 
ently carried into effect. In these the boiler w'as fitted 
with a head, and from this sprang a tube, either stand- 
ing erect or twisted into a serpent, or bent into a zig- 
zag. At the upper end of the tube was affixed another 
head, from the side of which proceeded a beak or lateral 
pipe fpr the discharge of the distilled liquor. In the 
upright tube the watery vapours would be condensed ; 
nothing would pass through its whole extent but the 
alcoholic vapours ; and these would be condensed in the 
upper head or capital, especially if this were surrounded 
by cold water, as was the case in one of the stills alluded 
* Reports of the Committees of the House of Commons, 1798 and 1799, 
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to. 61 aubor*s apparatus was a succession of s^arate 
close vessels, connected by tubes : when a mixed vapour 
consisting of alcohol and water was passed through tliese 
boiler, the most watery vapours would be con- 
densed the vessels nearest the boiler, and alcoholic 
Va|)«p>iil^^Vould pass through these, because heated by 
the water too much to effect a condensation ; and tliey 
would pass on to the ves*sels farther off and cooler, and 
^ere they would resume the liquid state. This simple 
apparatus was, in about a century and a half afterwards, 
the means of producing a revolution in die art of dis- 
tillation, which exerted a pow^rfi^ influence on the com- 
mercial interests of a nation. 

A person named Edward Adam, an illiterate man, 
happening to attend a course of chemical lectures at 
Montpelier, while a Woulfe’s apparatus was exhibited 
and explained, conceived the happy idea, that, beside 
its own proper uses, it might advantagcoui^y be ap- 
plied to the purpose of distilling brandy from w'ine. 
Impressed with this idea, he did not rest until he con- 
structed a small apparatus; and after numerous trials, 
he had the satisfaction to find that his expectations were 
fully answered. In 1801 he obtained a brevet. It 
will^e easy to understand his still, from the following 
description, which is sufficiently accurate for the 
purpose : — 

Suppose a copper vessel, shaped like an egg, standing 
or supported on its small end, and its upper or large end 
being perforated by tw’’o holes. Several such eggs as 
these are to he ranged in one straight line. '’Jliey are 
all to be connected by copper bent tubes in the following 
manner : - — A tube proceeds from the top of tlie first 
egg, and plunges down to the bottom of the second. 
From the second hole of the ^econd egg proceeds an- 
other tube which plunges to the bottom of the third egg, 
and so on to the end. The tubes are to be soldered or 
cemented in their respective holes made in the eggs to 
admit them, and are to be open at both ends. From 
this construction, it is obvious that if the eggs are 
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half ^Icd with liquid, and if* one blows throu^ the 
first egg, the air will bubble through them all, and pass 
out at the last. 

The application of this apparatus is as folloT?g|^— . 
Suppose that the series consists of but four 
that Avine the liquid to be distilled, with 
obtaining its alcohol; let thejsggs be half filled with"^ 
the wine, and let heat be applied to the first, so that it 
shall boil. It is obvious that the vapour of &lco|]^ 
mixed with watery vapour will be dischargefl throu||h 
the first tube into the second egg, where both vapours 
will be absorbed. The wine in tlie second egg is thus 
rendered more rich in^cohol than it was originally, and 
it is at the same time heated by the condensed vapours. 
But the second egg cannot become as much heated as 
the first ; for the wine in the second is jnore alcoholic 
tlian that in the first, and therefore it will boil at a lower 
temperature. If it boils at a lower temperature, the 
result must be, that alcoholic vapours containing less 
water will be discharged, while water will remain be- 
hind. These alcoholic vapours will be absorbed by the 
wine in the tliird egg, which of course will tlien become 
more alcoholic than any of the ,, preceding, and will boil 
at a still lower temperature than in any former ^^egg. 
The alcoholic vapour discharged from the third egg, and 
now very strong, may be passed through a worm, and 
condensed in the usual manner. If Ave wdsh a weaker 
spirit w'e may dispense Avitli the third egg ; if we wish 
it stronger^ a fourth may be added : for in every egg a 
ncAv analysis of the alcohol takes place, and its Avatery 
part is deposited. 

In the improved form of this apparatus, the W'orm 
was contained in a refrigeratory tub as usual, but the 
latter w^as not filled Avith cold Avater for condensing the 
vapours in the worm, hut with cold wine. In progress 
of the distillation this wine became hot, ami this heat 
was converted to an economical purpose ; for when the 
alcohol had been entirely separated from the wine in the 
eggs, the watery rseiduum was let oflf by cocks, ahd the 
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hot w|Qe from the refrigeratory was let in by a of 
communication, so that less fuel would be consumed 
under the first egg to bring its contents to the boiling 
temperature. Meanwhile the refrigeratory was filled 
cold wine. 

^ But here is an evident interruption of Hlh process ; 
during the time that the hot wine is being transferred to 
the eggs, and their watery residua running off, the fire has 

» n withdrawn, and the distillation has been discon- 
||lbd. Apparatus which remedy this defect have been 
constructed by other persons, and the process has been 
rendered continual by what may be almost called a self- 
acting stiU. It will be here necessary to advert to tliat 
of Derosne only, as it is the one most in use, and com- 
prises the greatest number of advantages. 

A sufficient idea may be conceived of Derosne's ap- 
paratus from the following account, which comprises 
only its general principle : — A copper boiler is set in a 
block of masonry with a fire grate placed under it , the 
mouth of the boiler is not fitted with a capital or head 
of the common kind, but instead of this it is exactly 
fitted with a tall copper cylinder standing perpendicu- 
larly over the boiler. About half way up the height of 
this cylinder, and in its axis, a slender tube enters it. 
and discharges a continual but small stream of the wine 
or wash to be distilled. This wine does not fall down 
directly into the boiler beneath, as it would if there 
were no obstructions in the way to prevent it. There 
are obstructions ; bu^ M. Dubninfaut, from whom this 
account is taken, does not explain of what kind. The 
deficiency is supplied by M. Pe'clet in the following 
manner : — The tall copper cylinder, or as it is called, 
the dUtitlatory column, contains a number of diaphragms 
through which the wine falls in different very small 
streams like rain, so as to present a great surface to the 
vapour which passes it in a different direction. In some 
of these stills the ascending vapours are forced, at each 
diaphragm, to pass through a thin stratum of liquid, 
and thus to experience a certain degree of pressure. 
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CotH^rrangements arc equally good.” * Tlic by 
a contrivance hereafter to be described, enters the cylin- 
der through the tube almost boiling : j^t falls, as already 
mentioned, in little showers through the difPerentjM^ced 
shelves ; l^t at the same time a copious 
vapour is (liolinually ascending from the boili^ 
boiler below. The watery vapour at the boiml|{j;%eaf 
comes in contact with the wine streams almost boiling ; 
the latter, therefore, receive heat from the former, andLW''^ 
so doing there is an exchange of state ; the waterj|p^- 
pour, having lost heat, falls back as water ; and the 
wine, having acquired heat, boils, and its alcohol in 
vapour rises higher up in the cylinder, where, meeting 
with wine, it is absorbed, and a more alcoholic wine is 
produced. This more alcoholic wine is also more easily 
disposed to part with its alcohol in vapour, by the action 
of the heat continually carried up the cylinder. The 
alcohol in vapour accordingly does forsake the wine, 
ascends higher, meets more wine, is absorbed, and again 
liberated in greater quantity. At length the portions 
of wine high up in tlie cylinder become very alcoho- 
lic, and the vapours of alcohol meeting no more wine 
pass on to a worm, where J^hey are condensed into 
very strong spirit. This worm is immersed in^-a re- 
frigeratory tub filled with wine, which thus cools the 
alcoholic vapour and becomes heated itself. This is the 
heated wine which flows through the slender tube into 
the cylinder, and is tliere distilled by the process just 
described, and which is in principle the same as in 
the apparatus of Adam. As this worm is never per- 
fectly cold, and therefore would never perfectly condense 
the whole alcoholic vapour, the latter is transmitted 
through a second worm, which effects the purpose com- 
pletely. The second worm also is surrounded and cooled 
by wine, t 

When the watery vapour which rose in the cylinder 
from the boiler, and fell back condensed iiito it, happens 

• Traits de la Chaleur, par PMet, it SSOt 

i DubninCaut, ii. 153 , where the account ii given in AiIL 
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to c^rrv down any alco)iol with it^ the latter is^^agaiii 
volatilfled;''>o that the boiler never contains any^tliing 
but water^ and Uiis water is in fact the water of the 
wine ; for originally the boiler liad been filled with wine, 

> and" wa!a converted into water (or at least a watery 
‘"ii^id) by parting with its alcohol. As last as the 
fills with water, thus derived from tlte distilled 
wine, it is emptied by a cock placed in the bottom of 
rthe boiler. Two boilers answer better than one ; for if 
they Im 3 arranged with respect to each other by means of 
a tube proceeding from the head of one, and plunging 
to the bottom of the other, they discharge the functions 
of two of the eggs in Adam's still. There is a hydros- 
tatic ball-cock which regulates the discharge of the wine 
from the grand reservoir, and affords a continual supply 
of cold wine ; first to the two worms to cool them, and 
to become hot itself so as to avoid waste of heat ; and 
afterwards to the cylinder where the diMillalion actually 
takes place. After having parted with its alcohol^ its 
watery portion falls into the boilers, whence it is let off 
when totally deprived of every particle of alcohol, and a 
new supply of wdiie as constantly Is afforded by the 
hydrostatic cock. Another feature of this apparatus Is, 
that when the alcoholic vapours efiter die first worm, 
they W condensed ; but as the weakest or most watery 
alcohol condenses in the first lounds of the w'oim, it is 
so contrived that this wateiy portion runs back by little 
tubes into the cylinder, where it is re-distilled. The 
worm at all its rounds has cocks and tubes by wlucli 
the portions condensed in any part may he let back to 
be re-distilled, or else they may be all shut, or some 
may he left open, so as to let the whole or any part go 
back into the cylinder : we can by means of these cocks, 
theicfoie, obtain the alcohol at any degree of concen- 
tration required, within certain limits. 

It is obvious that tliis still does not literally afford 
strong alcohol from wine or wash" at one distillation, aa 
is commonly said of it ; for it actually undergoes re* 
peated distillations in the cylinder. One apparent pro- 



is apparently necessary^ and one fSor 

all. In its operations it is continual. "There is a saving 
of fire, superintendence, and time ; there is a greatowo-* 
duct of alcohol, and the alcohol has a purer 
cause tlie:(jp can be no empyreuma, as the & 
directly api^lietl to the wine. Indeed the 
pyreuma has been found an bbjectio^to ‘the snU: |^^^ 
consumers were so. dissatisfied at the Waht of the aCcppV 
tomed burnt taste, that the required flavour was obll|e^ 
to be communicated by various empyreumatic sub- 
stances. 

Economy of time and fuel have been attempted by 
various other means, and, to a certain extent, successfully, 
in the old construction of the still, the boiler was con^ 
triVed to expose a large surface of liquid to the action 
(lie fire, by having it made of a considerable diameter. 
The stratum of liquid was thus rendered extensive and 
shallow, and the vapour rose from a great surface. The 
bottom of the boiler was made concave towards the 
fire ; so that the heated air, was detaine4^^:in the con- 
cavity while it imputed its heat to the ^bottom, and 
was thus? preYented.^ 01 ^ P^^ing so rapidly away to 
the flue. . The flue %as alsQ earned round the jJoiler 
before it asbended into ^ funnel, in order that the 
h^t might be all abstract^ from the current and trans- 
nfltted through tlte sides of the boiler,^il(i8tead of going 
' tp waste. The vapour, as it rose from the surface of 
fhe boiling liquor, was at once tu]:ned into the worm for 
condensation, without allowing it to ascend in a high 
head, where a portion of it was prematurely condensed 
and returned into the boiler. 

Heat, through the intervention; steam, has been 
also applied to the boiler of the still instead of die direct 
application of fire. The boiler was surrounded by an 
outer vessel close all round, and into this the steam was 
admitted. By this coifirivance it was found that die 
oonsuiupdon of fuel was reduced to one fifth. 

The following table of the compBs^tiTe, quantities of 
heat producible by the oombustton of various kinds of 

VOL. I. K 
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fad hus collected by M» P^clet*^ and may iMap' 
plied to the purposes of those who employ heat, ather 
on the large or small scale, as an agent. The combus- 
tion, in each case, is supposed to be complete ; and the 
quantity of combustible from which the heat is derived 
in, in case, a kilogramme, or in avoirdupois wei^d^t 
very neaily 2 lb. S oz. 4f "fc 


Wood quite dry - - • 

Wood as it commonly occurs, con- 1 

- 3500 

. 2600 

taining 25 per cent, of water J 

Charcoal - • - 

- 7300 

Bituminous coal 

- 6000 

Coke affbrding 0*15 of ashes 

- 6500 

Good turf - - • 

• 3000 

Turf coke affbrding 0*18 ashes 

. 6400 

Hydrogen (a mean) 

- 22762 

Carburetted hydrogen 

- 6375 

Bicarburetted hydrogen 

- 6600 

Oxide of carbon - - - 

- 1857 

Olive oil (a mean) 

- 10120 

Sulphuric ether 0*728 

8030 

Alcohol «... 

- 5261 

Ttillow (a m^n) 

- 7912 

White wax (a mean) 

• 9990 

Naphtha 0*827 - - - 

- 7338 

Oil of turpentine 

. 4500 


Section IV. 

OlFPEBSKT SOUECES TBOM WHICH ALCOHOL IS OBIAINEO. 

It will now be necessary to give some account of the 
different sources from which various kinds of spirit are 
obtained in different parts of the world ; for in almost 
all parts that powerful agent has become one of the ne- 
cessaries of life, which once was confined to the treatment 
of disease in the shop of the apothecary. 

• Tmti de 1b Chileur, L 29a 
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Potato Spirit,' ^ 

ft has been long known that potatoes may be made 
to afford a considerable relative quantity of alcohol; and 
of late years the process has^ been extensively conducted. 
In France there are two methods practised; in the 
the starch of the potato is fermented without any 
vious preparation ; in the seqpnd^ the atarch is concerted 
into sugar by means of sulphuric acid in the mantiiSf 
already explained^ p. 68. There are large manufac* 
torics of potato siigar^ and of spirit obtained from it. ^ 

The advantages afforded by converting potatoes to 
this use are that they are cheap ; that they afford a good 
spirit; that the residuum of the distillation is good food 
f<nr cattle ; that grain is economised^ and that less yest 
is consumed. 

To obtain spirit according to the first process^ the 
potatoes arc to be boiled in steam for an hour ; they are 
then bruised between two cylinders of wood or sand- 
stone. Ground malt is to be mixed in a keeve with 
warm water in quantity sufficient to give the con- 
sistence of thin pap. The potato paste is next to be 
added^ and the whole well stirred with a proper quantity 
of water until the mixture be completed^ and no^lumps 
remain. The stirring is to be renewed at intervals until 
the mixture be cold. The natural yest of beer^ or that 
made artificially from rye, is lastly to be added : less is 
to be used than would be required for com^ since potatoes 
ferment more easily. Experience has proved that the 
addition of red beet-root or carrots to the potatoes and 
malt afford spirit of a better flavour and greater quantity. 
When the fermentation has been pushed to its utmost^ 
the whole matter, both liquor and sediment^ is to be 
introduced into the still and distilled as in any other case, 
taking proper precautions to prevent burning. 

The process recommended by M. Siemen is to heat 
potatoes in steam a little above 212^; then to mash them 
well, and to add hot water alkalised by a very small ad- 
mixture of caustic potash. The water is to be in such 
B S 
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quantity as to form' a thin paste: this b^ng^nic^y 
cooled yest is addedj and the process coilducted inadic 
usual manner. It is said that by this method the quan- 
tity of spirit from a given weight of potatoes is greatly 
increased. 

From 50 hectolitres^ 30 litres (= 137*^ imperial 
bushels) of potatoes, along^with 8 hectolitres (= 22*12 
imperidl)ushels) of ground malt, we obtain 9 hectolitres 
(— 13 01*2 imperial gallons) of spirit.* Cadet states 
that 800 pounds of potatoes will afford SO pounds of 
spirit, which at that time he calculated to cost the dis- 
tiller S6 francs, and to sell for 48. 

The process for procuring alcohol from potato sugar 
need not be particularly described. The sugar once ob- 
tained from potato starchy it is easy to conduct the 
fermentation. During the conversion of the starch into 
sugar, they frequently apply the test of alcoholic solution 
of iodine to ascertain when the conversion of starch is 
complete : if it is not, the iodine will occasion in the so* 
lution a blue colour. From 50 kilogrammes (_ llO'Sl 
pounds avoinC) of potato starch, converted into sugar 
by sulphuric acid, are obtained i¥om 20 to 25 litres 
( = 4*4 to 5*5 imperial gallons) of alcohol, at 0*935. t 

Ac6)rding to VauqueUn, who examined 47 kinds of 
potatoes, the quantity of starch in 100 parts of potatoes 
varies from 12 to 24 parts. The general result was 
from 17 to 19 parts of starch per cent. According to 
Weinrich, every hundred parts of potato starch require 
but one or two parts of sulphuric acid, if the heat applied 
be a few degrees above 232°. Two or three ^hours arc 
then shfhcient to give crysiallisable sugar. He applies 
the heat in wooden vessels by means of steam. 

During the last runnings of the fermented starch of 
potato when under distillation an oil is obtained, which 
was examined by M. Pelletan, and which he supposed to 

* Le Normand, L*Art du Disi i. $82. 
f Dubrunfktit, Traits oomplet, I. S2S, 
t Brande’s Journal, ]8S9, p.418. 



M5 


OAttROT gpntlT.^ 

resemble the oil procurable from cdni spirit. The two 
are, however, materially different. * 

The yest thrown up by potatoes during ^vmentation, 
even with one fifth of their, weight of barley, postf^ttHies 
but little energy ; it is, therefore, not used in potato 
fermentations. 

Carrot Spirit. , 

Mr. Forster extracted this spirit in 1770. Twenty 
pounds of carrots well cleaned from earth arc left to dry in 
a proper situation for three days. The fibrous roots and 
herb being cut off, the carrots are boiled for three hours in 
gallons of spring water ; they are then to be broken 
down between rollers, reduced to a pulp, and the juice 
pressed out. This juice is to be boiled for five hours with 
some hops, then strained into a keeve ; and when the heat 
has fallen to 06°, a little better than two gallons and a half 
of yest are to be added. In a tolerably warm summer die 
mixture generally ferments during 48 hours, it then lets 
fall its dregs ; the temperature will have fallen to 58°. 

Twenty-one imperial gallons more of juice prepared 
in the same way, and as yet unfermenSd, are then to 
be addetl warm, so as to bring up the temperature of 
the whole to 06°. Th^ fermentation is renewed, and 
continues twenty-four hours. The heat again Tails to 
58°, the dregs are again deposited, and the liquor is 
then tunned. This produces a third fermentation, 
which continues three days ; and during this time the 
temperature should be maintained at 44° or 46°. The 
fermented liquor is then to be distiUed. 

The '^product is about ninety gallons of singlings ; 
which on redistillation afford rather better than twenty** 
one imperial gallons of ardent spirit. To produce this 
quantity, 2000 pounds of carrots are required. 

In the Edinburgh Transactions for 1790, we find a 
paper by Dr. Hunter and Mr. Hornby, in which they 
give the details of the whole process. 

One ton and eight stone of carrots, which, after being ^ 
exposed to the air a few days to dry, weighed l60 
• Aa de Chim. et de Fbys. xxx. 221. 
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stome^ and measured forty-two bushels^ were waidied^ 
topped^ and tailed, by which they lost in weight eleven 
stone, add measure seven bu^els ; and being then 
cut, were boiled with the proportion of twenty-four gal- 
lons of water to one third of the above quantity of car- 
rots, until the whole was reduced to a tender pulp, 
which was done in three ho«irs* boiling. From this pulp 
tlie juice was easily extractild by means of a press, and 
200 gallons of juice were produced from the whole. 
This juice was boiled again with one pound of bops for 
five hours, and then cooled to 66® ; and six quarts of 
yest being added, it was set to ferment. The strong 
fermentation lasted forty-eight hours, during which time 
the heat abated to 58° ; twelve gallons of unfermented 
juice, which had been reserved, were then heated, and 
added to the liquor, the heat of which was thus raised 
again to 66°, and the fermentation was renewed for 
twenty-four hours more, the air of the brew-house being 
all this time at 46° and 44°. The liquor was now 
turned, and continued to work three days from the bung; 
and, lastly, it' was clistilled ; and the first distillation 
was rectified next day without any addition. The pro- 
duce was twelve gallons of spirit. It resembled the 
best cofti-spirit in flavour, and* it was proof. The re- 
fuse of the carrots weighed fort} -eight stone, which| 
added to the tops and tails, made provision for hogs, 
beside the wash from the still, which measured 114 
gallons. ^ 

Twenty tons of carrots, which will make 200 gallons 
of proof spirit, may be bought for l6/. KigM quar- 
ters of malt, or rather materials for distillation, consist* 
ing of malt^ wheat, and rye, may be bought for l6/., 
and will also yield 200 g^dlons of proof spirit. The 
refuse from the carrots will be 96 O stone, which, at one 
penpy per stone, will sqU for four pounds. The refuse, 
or grains from the malt, &c, wiU be 64 bushels, ea43h 
hu^el about three st(Hie, which, at one penny per stone, 
will sell for sixteen shillings. It was supposed that the 
manufacturing of the spirit from carrots may be at- 
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tended with more expense than th/ manufacturing of 
it fiom malt ; but it was imagined that the greater vriue 
of the refuse may compensate for that expen^ and Utat 
the saving of corn may be worthy of attentitAL 

Hunu 

The syrup or mother liqugr which remains after the 
crystallisation of sugar is sailed molasses or treacle. 
This^ when diluted with a sufficiency of water^ 
spontaneously into fermentation^ but sometimes yest is 
added. When this has arrived at its maximum, the 
liquor is to be distilled in the nsual manner. The pro- 
duct generally requires to be redistilled, in order to 
produce convenient concentration of the spirit. The 
fermentation which occurs in this case is chiefly the 
vinous, but it is also partly the acetous : whence it 
happens that the wash obtained from the fermented 
liquor contains acetic acid, sometimes considerable in 
quantity as well as a large portion of alcohol. At the 
heat of distillation, the acid acts on the alcohol, and 
forms acetic ether, wliich distils over along with the 
spirit, and communicates to it a very disagreeable flavour 
and odour. These are corrected by various means in 
different parts of the worid : the leaves of difTereut aro- 
matic plants are thrown into the still, so as ta%ommuni- 
cate a more agreeable taste and smell.* 

In the colonies, tlie ijeculiar ill taste of newly distilled 
rum is destroyed by aUowing it to remain for a length 
of time in the hogsheads wluch contained the molasses 
until it Itoes the sharpness which it possesses when first 
distilled. The impregnation of molasses, aided by time, 
occasions the change of flavour, t 

In Britain the same practice obtains : new spirit is 
stmred in wooden vessels until the raw flavour is ame- 
liorated ; and it is singular ^at in glass or earthen ves- 
sels it never improves. 

The manufacturers of rum are particularly careful to 
exclude from the fermenting tuns every kind of yege^ 
* he Normand, L 387. + Pubnmfiiut, L 10& 

n 4 
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tabl^ substance andVoul matter which does not undergo 
the ^nous termentation^ but tends to induce the putre- 
factive ^iita^e. ^Such substances not only retard the vi- 
nous fcrinehteiMon but taint the spirit distilled. 

In France the raolasses^ which remains after the^ 
making of beeti<root sugar^ is converted into rum by a 
process simikr to that juft now described. From one 
hundred measures of such molasses eighty measures of 
spirit are obtained^ of ninete^ degrees of Cartier's 
meter, equal in specific gravity to 0*935. * 


Geneva. 

The following was communicated to Dr. Thomson 
the process for obtaining Dutch Geneva by a person 
who went to IJoUand expressly to learn the art : — 
112 pounds of barley malt and 228 pounds of rye 
meal are mashed with 460 galloni^ of water at 162®, 
After infusing a sufficient time, cold water is added 
until the gravity of the wort is reduced to 45 pounds 
per barrel. The whole is let into a fermenting back 
at 80° ; half a gallon of yest is added ; the tem- 
perature rises to and the fermentation is over in 
forty-eight hours. The wash is attenuated until the 
gravit/' be ~ about twelve or fifteen pounds per barrel. 
Both the 'liksh and grains are then put into the still; 
the low wines are distilled off; these are redistilled^ 
and tlie product is rectified, juniper buries and 

some hops arc used to co]:||||bunicate a peculiar flavour 
ko the spirit, t 

Arrack. 

Rice is convertible into a malt by a process somewhat 
differAit in detail from that employed for malting bar- 
ley. In principle it is the same, but the execution is 
more difficult and more tedious. From the malt so ob- 
tains worts are extracted, and these, when fermented, 
are ilistilled in the usual manner ; the product is called 
firrack. There is also a spirit distilled from the fer- 
* Dubrunfiiut, i. 108. f Supplement to Encyc. Brit art. DUtUlation. 
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'ment^cl juice obtained from t^e coco^nut tree or palin^ 
which is known by the name of arrack^ buf which is^ 
in fact^ a very different liquor. In Hindc^stan t|% give 
the same name to a spirit distilled from forinented 
juice of sugar-cane. 

When wine is distilled, » spirit is obtained called 
l^^ndy. Strong wines afford greatest produce of 
nmdy ; but its flavour is inferior to tlmt produced from 
weaker wines which have been more frequently distilled. 
The different degrees of flavour depend on the presence 
of an essential oil in greater or less quantity ; and more 
or Itss of this will be contained in the brandy according 
as the distillation has been much urged or not. Little 
of the oil comes over with the first pnbduct of spirit ; 
but when the liquo| remaining in the still has become 
watery by having parted with its alcohol, then its tem- 
perature rises, and the oil, scarcely volatile at preceding 
temperatures, now comes over abundantly, and gives 
its thsagreeable taste to the brandy. This foul and weak 
spirit is called re/)a>ise,9 by tJie French : by the British 
distillers of wash it is called ; it is always k^t 

separate for purification by subsequent distillations. A 
burnt flavour on bramly is by some considered ai|>lemish ; 
by others it is deemed an indispensable quality; so much 
so that when the process^ la too perfect to communicate 
empyreuma, burnt subsurneqa are added for that pur- 
pose. Scorched sugar is ofteft preferred as it not only 
prgducesi^is eflect but imparts a high colour to the 
brandy, without which the best quality would often 
prove unsaleable. Pure brandy like any other pure 
spirit has no colour: that of commerce always ha^ de- 
rived it either from these artificial additions, or from 
some matter dissolved away from the timber of the ca^ 
which contains it. 

The grape-cake which remains after the wine has been 
pressed out is called by the French marcs de raisin : 
it retains always a portion of wine, and on being fer- 



250 mSTlLLATIOK* 

I 

mented with a quantity of^ water not bo great as to per^^ 
mit putrefracdon, a vinous liquor is obtained^ which 
affords a weak milky spirit called blanquette, by distilla- 
tion. Thisj when redistilled^ furnishes brandy of an 
inferior quality. The grape-stones, and the resinous 
colouring matter of the fruit, communicate an austere 
and burning flavour, which renders this spirit highly 
disagreeable. There is also considerable empyreuma. 

A very inferior kind of brandy, having the same dis- 
agreeable taste, is obtained by distilling the lees of wine 
diluted with a little water. 

The distillation of wines is practised chiefly in France ; 
but also in Italy, Spain, and Portugal. The vineyards 
which furnish the greatest quantity of brandy are those 
of Languedoc, Bordelais, Angoumois, Orleans, and a 
few otliers. 


Kirsch-wafiser*" 

In Germany and Switzerland an ardent spirit is drawn 
from cherries, which obtains this name, a German word 
signifying cherry^water. It is manufactured chiefly in 
the environs of the Black Forest ; but is sold commonly 
in., London. About July or August the cherries are 
beaten off the trees with poles, and are collected indis- 
criminatdy, without regard to their various degrees of 
ripeness. They are thrown into ozier baskets, pressed, 
and the juice is received into proper vessels. I'he resi- 
duum is then either pounlod so as to break the kernels, 
or the kernels are extracted and returned unbroken into the 
juice : both processes are equally successful. This juibe 
is then fermented, and the agreeable flavour and smell of 
the prussic acid are thus extracted from the kernels. The 
vinous liquor is then distilled from a copper alembic with 
BO little attention to the wholesomeness of the spirit, as 
we are informed by .^gand, that they merely wash the 
copper (covered with verdegris collected during the pre- 
ceding year) with some water and a besom. Le Nor- 
mand says that the taste of the distilled spirit is 
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sha:rp and caustic ; and in point of ^liolesomeness he 
considers it a downright poison. 

M. Dubrunfaut informs us that a spirit distilled from 
prunes^ the kernels of which are known to be energeti- 
cally deleterious^ has been used in France to adulterate 
the kirsch-wasser. The poisonous qualities of this ad- 
mixture have attracted the attention of the French 
government. * 

Grass Spirit. 

The excellent spirit, procurable in great quantities 
from the various kinds of grass, is singularly overlooked, 
while considerably more valuable materially are sacrificed 
in abundance for the same end. In Kamtschatka the 
value of grass for this purpose is duly appreciated. It 
is a peculiar kind, which, when allowed to heat by lying 
in heaps, evolves sugar just as barley would, although by 
a very different process. It is then mashed with hot water, 
fermenteil, and distilled. A spirit is thus produced which 
is highly prized by the natives. 

M. Hoffman made an infusion with boiling water of 
six pounds of fresh roots of couch, or dog's grass cut and 
bruised. This being fermented with two ounces of 
yest was submitted to distillation. A watery spirit was 
produced, which, on rectification, afforded foup' ounces 
of a spirit as strong as that commonly obtained fi'om 
malt, and much more agreeable in flavour. He there- 
fore recommended this Weed^^hich may be had, if not 
for nothing, at least for the Expense of digging it out of 
the ground, to the notice of distillers, as a decoction of 
it may serve for cooling their mash, thus greatly in- 
creasing the quantity of tlieir spirit. Of a decoction 
of these roots, with a little yest and hops, he likewise 
made a tolerably palatable beer, which kept good for 
three months. Perhaps treacle, in die proportion of 
half a pound to a gallon, would t>e no useless addition. 
A composition of this kind might also serve for making 
vinegar, equal in goodness to the common malt-vinegar 
used in this country, and 100 per cent, cheaper. This 
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root, which is no^ only used for manure, for which 
purpose it is burned, contains a large quantity of saccha* 
line matter. From three ounces of the expressed juice 
M. Hoffhaan obtained two drachms and thirty-three 
grains of fine crystallised oxalic acid. In some parts of 
Sweden, in a scarcity of com, they make these roots 
into bread. * r- 

Some years since the "late right honourable deorge 
Knox and myself made a number of experiments on the 
interesting grass called fiorin. Amongst other subjects 
we directed our attentiob to its fermentation. The 
method adopted was to boil the grass in a large quantity 
of water ; to atarain it off, and to boil down the decoction 
until it was sufficiently evaporated. Vest being added, 
an active fermentation ensued, which continued twenty- 
four hours. This wash, on distillation, afforded sin- 
glings, which, when doubled, gave a spirit which was 
very good, except that it had very much the flavour of 
the spirit called in Ireland pottecn. From every four- 
teen pounds of florin l^ay the quantity of spirit produced 
was one pint, or 27*2 cubic inches. The growth of this 
grass is most luxuriant and remunerative. The Rev. 
Mr. Craig, near Lisburn, planted a plot of it in March, 
and made it into hay the same year. It produced at 
the rate Of six tons per acre.t An acre of florin would, 
therefore, furnish 1 20 gallons (old measure) of spirit. 

Potte^^Wkisky. 

This far-famed spirit was some time since much more 
extensivrfy manufactered in Ireland than at present. 
It seems to be more than ever prized on account of its 
scarcity, and it bears a high price. Its peculiar flavour 
is supposed to be caused by the practice of drying the 
malt from which it is made by turf. But it does not 
appear to me that this is the case. Some time since, 
being on a journey amongst the mountains in the most 
northern parts of Ireland, 1 learned that there was a 

* Wieglcb by HoiMon. p, 4Sf). 

f Statistical Survey of Antrim, p. 111. Appendix. 
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potteen distillery then at work ; and^ having despatched 
an emissary well known to the distiller to procure me 
admission^ I was permitted to inspect the process. This 
place was famous for producing good spirit. $ 

The distillery was a very small thatched cahhi^ at 
one end of which was a large turf fire kindled on the 
ground^ and confined by a semicircle of large stones. 
Resting on these stones, and ever the fire, was a forty- 
gallon tin vessel, which answered both for heating the 
water and as the l)ody of the still. Over the fire was 
an opening in the thatch, with a very low chimney ; and 
through this was conveyed away the smoke, after tra- 
versing the whole of the apartment. ^irnes of the 
burning turf were so acrimonious that my eyes were 
exceedingly smarted ; on perceiving which, the distiller 
desired me to sit down as a certain remedy. I did so, 
and immediately the pain ceased ; the fumes occupiecl 
the upper stratum only of the air, they consisting chiefly 
of pyroligneous acid in vapour. 

The mash-tun was a cask hooped with wood, at the 
bottom of which, next the chimt, was a hole plugged 
with tpw. This vessel had no false bottom : in place 
of it^ihe bottom was strewed with young hea^ ; and 
over this, a stratum of oat husks. Here the mash of 
hot water and ground malt was occasionally mixed up 
for two hours ; after which time the vent at bottom was 
opened, and the worts w^ere allowed to filter through the 
stratum of oat-husks and heath. The mashing with 
hot water on the same grains was then repeated, and 
the worts were again witlidrawn. The two worts being 
mixed in another cask, some yest was added, and the 
fermentation allowed to proceed until it fell spon- 
taneously, which happened in about three days. It was 
now ready for distillation, and was transferred into the 
tin body, which was capable of distilling a charge of 
forty gallons. A piece of soapj weighing about two 
ounces, was then thrown in to prevent its running foul ; 
and the head, apparently a large tin pot with a tube in 
its side, was inverted into the rim of the body, and luted 
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miih. a paste made of oatmeal and water* The lateral 
tube was then luted into the worm^ which was a copper 
tube of an inch and half bore^ coiled in a barre||^or a flake- 
gtand.' The tail of the worm where it emerged 
the barrel was calked with tow. The wa^ speedily 
came to a boil^ and then water was thrown on the fire ; 
for at this period is th? diief danger of boiling over. 
The spirit almost immediately came over : it was per- 
fectly clear; and by its bead, this first running was 
inferred to be proof. Its flavour was really excellent ; 
and it might well have passed for a spirit of three months 
old. As soon as the upper stratum of water in the 
flakestand warm, a large pailful of cold water 

&om an adjoining stream was dashed in with sufficient 
force, as he said,^ make the hot water run over, it be- 
ing lighter ; ana this cooling process was continually 
applied to. In this way, the singlings were drawn off 
in about two hours ; and the singlings of four distil- 
lations made one charge of the still to produce, the 
potteen. 

llie malt was prepared by enclosing the barley in a., 
sack, and soaking the sack and its contents for sotee 
time in bog water, which is deemed the best; tlwn 
withdrawing and draining it. The malt was tlien made to 
germinate in the usual manner. VVlien it had grown 
sufficiently, it was conveyed in a sack to the kiln, along 
with some sacks of raw corn, for the purpose of con-^ 
cealment. Tlie ra>v corn was spread out on the kilit^^ 
but during the night when the kiln owner had retired to 
rest, the raw corn was removed, the malt spread m, 
dried, and replaced by the raw grain before day. The 
owner of com drying on a kiln si^ up all night to watch 
it. In this way^scovery was eluded, and the malting 
completed. 

Beside the much valued flavour of potteen, it has de- 
rived a part of its character from its being distilled 
entirely from malt. Now, however, about one fourth of 
raw com is generally added. From a bushel of this 
mixed grist &e potteen maker obtains a gallon of spirit 
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of what ie called three^to«one atrengih ; that 1% three 
glasses or measures of spirit mixed wi^ one of water 
affiurd pT^ spirit. This is much helow the pfoduce 
that ought to be obtained. 

The body of this still cost one pound ; its head about 
four shillings ; the worm cost twenty-five shillings j the 
mash-tun and flakestand might bo^ be worth twelve 
shillings. The whde distillery was^ therefore, worth about 
three pounds ; and it is purposely constructed on this 
cheap plan, as it holds out no inducement to informers 
or excisemen. Sometimes they have been on an estten- 
sive scale. 

1 doubt very much that the fiavOil^^l^ de- 

pends on the smoke of turf used under the kiln on which 
the malt is dried. This distiller tolcLme, that his spirit 
has the same smell and taste on occalTons when coal had 
been burned under the kiln. His malt had no pecu- 
liarity of smeU or taste, although it often has. 1 think 
it probable that these peculiarities depend on the nature 
of the fermentation, the urging of the distillation so low 
as to procure, not only the whole spirit, but much of 
the ^essential oil. 1 have found that by making an alcohol 
poifectly destitute of foreign flavour, dissolving "in it a 
small quantity of essential oil from distillers' faints, and 
diluting with a little water, a spirit resulted which had 
very much the flavour of potteen, although not precisely. 
' It is possible, however, that the turf smoke with which 
^^these mountain distilleries abound may be absorbed by 
the spirit while running, but most especially by the worts 
while under fermentation. It is well known, that theic 
is a period of the vinous fermentation at which odours 
are very apt to be absorbed and retained. The steeping 
in bog water may also contribute ; fo]:.jLn the subsequent 
drying on the l^n the heat maybe sufficient in some 
degree to char the bog extract remaining in the malt, 
thus giving origin to the smell of turf on spirit. 

Senyiee-berrt/ SpiriU 

The highly ornamental tree, the aucupark^ 

or mountain ash, ^fForils dusters of scarlet-red berri^. 
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whidi have a temarkably aoi^ and bitterish taste* 
Yet ^ey resemHe the grape in eontaining sugar and 
natural yest in ^e due proportioiia to prince a per- 
fect arid apontaneous fermentatioin* Having expreUed 
a quantity of their juice 1 left it to ferment; and 
when the wine was perfect^ it was distiUed^ and an 
excellent brandy was obtained. The quantity of brandy 
afforded by the berries cannot now be certainly asset- 
tained ; but I am almost sure^ diat one gallon of the 
juice produced half a pint of spirit^ which was mode* 
rat6^* strong. ^It is very probable^ that the service tree 
might become a very valuable one if all its properties 
were knownAs^||||jt is a beautiful tree : its timber is valu- 
able ; and its j>erries^ beside being beautiful^ are capable 
of affording an eXjj^Uent brandy. 

Spirit from the Apple of the Potato. 

From experiments made in France, at various 
places, it appears that the fruit or apples of the ij^to 
yield, by proper treatment, as much dcohol as an^|hal 
quantity of ^apes. The apples are to be bruised and 
fermented with about one-eighteenth or one-twenlieth 
part their weight of some ferment, and then to be 
distilled.'' * These experiments require to be confirmed. 
If the result be not exaggerated, the stupidity of the 
world in not using potato apples instead of grapes is un- 
pardonable. The taste of the potato apple, when ripe, 
is a mawkish sweet ; but it has not one tenth of the 
sweetness of the grape. 

, Apple Spirit. 

In Devonshire it is a common practice to distil a spirit 
from the leeS of cider ; it is there called neceseUyt and 
nothing but necessity could warrant its use. I once ob^ 
tajaed a portion of spirit by the distillation of a hogshead 
of sour^oder ; and, after three rectifications, the last of 
which was at a very low heat, Ihe spirit was tolerably 
good. A little chalk i^as used in the second distillation. 

' Braude** Journal, vi 1J57, 
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RXCTXFICATXOK OF SFXB1T8* 

All ipiritBj no matter from what acmrce derir^ are> 
if pnre^ per^tly identical in their nature and comped^ 
tion. They are^ then^ in al> respects the same as the 
liquid known to chemists by fhe name of alcohol. This 
is a colourless liquor^ of a penetrating smdl and taste^ des* 
titute of any other xieculiarity of eitiier. Spirits dm^ed 
from beer^ wine> and malt^ will all be licohol, bu^lnth- 
odt proper precautions will be very diiEerent in their sen* 
siblc characters : the beer spirit wiU have'^e abominable 
go4t of the yest^ the wine spirit will have the peculiar 
flavour of the wine from which it wns obtained^ and the 
mah spirit will have the disagreeable qualities of the 
faints. By appropriate treatment they may all be di- 
vested of their peculiarities. 

It is known that the peculiar smell and taste of the 
diffiarent kinds of spirits depend on the presence of an 
essential oil, different in each case. We have one kind 
of essential oil from potato spirit, another from malt 
spirit, a very different one from brandy, and^ different 
even according to the variety of brandy. Brandfes are 
imitated by preparing a pure alcohol, free from any pe- 
culiarity ; dissolving an essential oil, derived by distil- 
lation from the lees of the wine which affords the brandy 
to be imitated, in the alcohol, and then letting down its 
strength by water. The Ices of wine, on distillation, 
affbrd the greatest quantity of oil. When spirit has been 
distilled from wine lees, the residuum in the still is found 
to be a liquid floating over E great quantity of oil.* 

One of the objects of reciting Spirits is the removal 
of this essential oil. Its presence is in many eases in- 
jurious, as in the making of perfumed essences, iFot 
preparing these, an odoriferous oil is dissolved In strong 
spirit ; and if latter has any peculiar smell, it wiu 
sensibly impair the purity of the perfume. Another use 

* Baum^, Semens d« Pharm, 4S6, 
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of t^etifkation is to remoTe a quantity of water^ whidi 
common spirit always contains^ and which renders it too 
weak fur several purposes. Common spirit sometimes con* 
tracts an empyreumatic taste, owing to its being distilled 
from a wash which was not transparent when it ran from 
the fermenting tun ; hence it burnt in the bottom of 
the still, the latter bring, perhaps, not provided with afi^- 
tators to prevent such an bccurrence. A skilful rectifi** 
cation will remove this erap3rreuma, unless it he excessive; 
in cases, charcoal is a powerful adjuvant. Some- 
timfiri^eeping the spirit in a charred cask will be found 
sufficient. 

When wash is distilled, a very wwk foul spirit is ob- 
tained, which is called singlings. When singlings are 
doubled, that is, redistilled, the first spirit which comes 
over, csXHted first-shot, is tolerably strong, and is account- 
ed more pure. Indeed the first product of any distilla- 
tion is more free from oil than what comes after. When as 
much spirit has run over as can be produced without any 
smell of faints, that is, without too much impregnation of 
Ae essential oil, the whole produce of spirit is whisky; and 
when it is sent out of the distillery, its strength is twenty- 
five per ^nt. above proof on Dicas’s hydrometer. If 
this Ife redistilled, or rectified as the process is now 
called, from every hundred gallons of whisky, there are 
obtained eighty, the strength of which will be forty-six 
over proof, one per cent, more or less, according as the 
distillation has been slow or rapid. This is about the 
strength of what is commonly sold as rectified spirit. If 
this be once more cautiously distilled, a spirit comes 
over, the specific gravity of which will be about 0 * 820 , 
and this is the strongest that can be procured by mere 
distillation. Up to this period, each distillation has ren- 
dered the spirit more free from oil, but it still contains 
much. If spirit of greater concentration be required, we 
must detach the water from it by engaging its affinity ; 
and tills can be done by mixing with the spirit some 
substance which attracts the water more powerfully than 
the alcohol does. Such a substance, amongst many others. 
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i« pearl-aab. If wann pearUaBh be mixed with rectified 
e|Hrit, and agitated for some time^ the pearl-ash will be 
found to dissolve ; its solution will remain in the bottom 
as a separate stratum^ and al^ve it will float the spirit^ 
now much stronger : for the pearl-ash has attracted 
water from the spirit^ and has been dissolved in it. But 
the spirit has dissolved a minute quantity of pure alkaline 
matter from the pearl-ash^ and holds it obstinately in 
combination. If it be distilled^ some of the alkali remains 
in the stiU ; hut some of it also comes over the> 
spirit, and imparts to it an urinous flavour. Sudf^irit 
as this is unfit, by the presence of the alkali, for Rome 
purposes, to which it would otherwise be well adapted on 
account of its strength. Varnish-makers use very strong 
spirit for dissolving resins ; and although alkalised spirit 
acts well as a solvent of such, the varnish made from it 
curdles in drying, and never looks well. Various other 
substances have been used for attracting the water, but they 
have all been shown by M. Dubue to be objectionable. 

M. Dubue distilled alcohol from carbonate of potash 
and of soda, and in both cases obtained a spirit, whi^ 
rendered violets green. Alcohol distilled from pure pot- 
ash, or muriate of lime, afforded a precipitate with nitrate 
of silver. Distilled from quicklime, it soon deposited 
carbonate of lime; and from gypsum it acquired the pro- 
perty of changing the tincture of violets to the colour of 
decayed leaves. Glauber's salt rose during distillation in 
very small quantity. Acetate of potash that had been 
calcined gave over a little potash with the spirit. Sul- 
phuric acid added in small quantity to spirit not exceed- 
ing thirty-eight degrees of the areometer allowed the 
spirit to come over pure. Calcined alum communicated 
to alcohol distilled from it the property of reddening 
litmus. Calcined sea-salt also rose in distillation. Pure 
alumina and potter's clay, well washed and dried, were 
found to be capable of taking some water from alcohol, 
and wimout altering it in any other way, or comimmi- 
cating any thing to it. M. Dubue therefore recommends 
tlus process for obtaining alcohol at a greater degree of 
s 2 
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coneentration than could be obtained by mere dtadlladon. 
Charcoal afforded an alcohol searcdy changed in strenph, 
or in any other quality^ except in being more fragrant 
<nnd better tasted than before,* ' 

The purifying power charcoal to been made tihe 
subject of experiment by Tarious persons, Lowitz as* 
eertained^ that by distilling common malt spirit ^rqnl 
charcoal its peculiar smell was removed. He also 
that charcoal removes the ill smell of spirits^’ witl^ 
« out distillation^ by merely agitating them. He divided 
ten toy pounds of common spirit equally into ten dif- 
ferent vessels^ and added charcoal powder in the follow* 
ing proportions: — Half a drachm scarcely altered the 
smdl ; and the spirit did not clear for six months. One 
drachm did no more ; the spirit cleared in four months. 
With two drachms the spirit cleared in two months. 
Four drachms occasioned a very perceptible diminution 
of the smell ; and the Spirit cleared in one month. 
One ounce entirely removed the bad smell ; the spirit 
cleared in a fortnight. An ounce and a half cleared it 
in eight days ; three ounces in hve days ; four ounces 
in twenty-four hours ; and five ounces in two hours.t 
The same results as to the removal of the smell and 
taste were obtained by Kels ; but both he and Hahne- 
man have observed that the spiiit contracts a pungent or 
biting taste^ either by agitation or disdllation with char* 
coal. J 

Wood-ashes were formerly used in rectifying : they 
were supposed to neutralise the acid contained in the spirit^ 
and to fix the essential They probably acted only 
by the alkali present in.th%th. 

From some experiments of M. Cadet de Vaux^ it 
appears that the peculiar or ill flavour of spirits^ ob- 
tained from the wines of various mellow and sweet 
fruits, may be removed by a second distilktion with 
milk, whi(^ renders tKe different spirits almost tomica^ 
with each other, and raudi improved in quality! § 

* An, de Chim. 86. f Crciri Journal, H.’Sta 

t CrcU’6 Journal, iii. 271. ^ Dublin PbiL Journal, L 260, 
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Fon^iieriy a practice prevailed in France evading 
tibt duty on brandies by entering tliem as periinnes, 
they being mixed with some odoriferous oil for that pur* 
pose. The ilbode adopted for the subsequent r^ioval of 
the oil was to dillEte the spirit^ and dllcr it in a dose vessel 
through lime slaved in the air. The oil was detained 
by: the lime, provided it was present only in a small 
p^^rtion. ♦ 

Irhks been asserted that a kind of rectification in the 
first instance, or destrucj^on of the essential oil, may be* 
effected in spirit drawn from grain or potatoi|» by 
mixing a small quantity of chloride of lime, or, as it 
was formerly called, oxymuriate of lime or bleaching 
pow^dcr, with the wash previously to distillation. M. 
Zeize afhrms that the taste of such spirit resembles that 
of brandy. 

The British distillers have been in the habit of ame* 
liorating the flavour of their spirit, by adding a little 
sulphuric acid to the wash, and a great outcry has 
been raised against them for so doing ; but the expe- 
riments of M. Dubue have proved that the practice«^ 
harmless. 

It is known, however, that the simple process of 
agitating spirit, wdiich holds a large quantity* of its 
offensive oil fn solution with w^atcr, distilling the mix- 
ture at a low heat, and rectifying it, will afford the 
spirit greatly ameliorated in q]|jality. This was the 
process of Kunkel : it is effectual, but troublesome. 
Kunkel was the first chemist who turned his attention 
to the oil in spirit, 

When the object is merety to obtain strong alcohol, 
without- reference to the flavour of tlie spirit, the end 
may be obtained by simple distillation of rectified spirit 
from warm pearl- ash, from muriatj^ of lime, or lime, 
in the manner first pointed oi^ by llaymond Lully ; 
hu%iD|| Menici has shown that the spirit distilled from 
lime must be originally strong, as otherwise it will be 
partially decomposed, t 

* Baume, Elvin. de Pharm. 457. t Giornale di Fi.s\oa, 1825 , p. 48 . 
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It has been stated, IStid generally believed,^^^li||^1f a 
bladder half full of alcohol (0*86*7) be exposed 
air for some time, the orifice being weU (^sed, it 
^'^e found to have become much strongcl^ being now 
only 0*817 ; and that in damp weadpr the spirit ab- 
sorbs again the water with which it^lw! parted. 
bladder, it is stated, is in 4act a filter which allo^M^|||fe 
passage of water, but retains alcohol. I have wWNSj? ^ 
been able to obtain these results to the extent spedl^fod* 
d have made the experiment o% alcohol of this strength, 
and also of various lower stfdhgths, with small and large 
bladders, with thick ones and thin ones ; but a dimi- 
nution of strength \\as the invariable result, unless the 
spirit were very weak ; and then whenever an inert'dse of 
strength did happen, it was extremely trivial. 

M. Pajot-Descharmc has effected the rectification of 
spirit, in the cold, by exposing it in a flat-bottomed 
dish to the action of an extensive surface of dry chloride 
of calcium contained in a separate vessel, and both in- 
cluded in a large close vessel. By employing successive 
J^pantities of chloride of calcium the water may be ab- 
stracted from the spirit until the latter is brought to 42® 
(Baume).* 

The^trongest alcoliol known is 0*7.91 ^ or 0*7P~ at 68®. 

I once i'ndeavoured to obtain it stronger by tlie follow- 
ing process : — A solution of perfectly dry chlofide of 
calcium in alcohol contained in a retort was ex- 

posed to a temperature of about ,50®. To the retort 
was attached a reociver, thg. two necks being accurately 
fitted by grinding, and tj®beceiver was immersed in a 
freezing mixture composeti of snow and muriate of lime. 
The whole apparatus was then exhausted by the air- 
pump. As I write from memory, after a lapse of ten 
years, I can only i^oUect that the process exceed- 
ingly slow ; that after f^ome alcohol was thus OTawn off, 
it became necessary to increase the tempcraturM|f|y|ho^'' 
retort ; and that after drawing off’ about an ounce of 
alcohol its strength appeared not to have been greater 

* An. de CbiUL et de Fh JuiUet, 
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iiary means would 4|ave afforded it. Its 
r gravity proved 0*795 at 60° ; and as the balance 
byed was not of the best kind, I could not be cer- 
tain but th^jlpt might be 0‘79^> which would be exactl]i^ 
the strength lH^h Lowitz assigns to alcohol distilled 
from pfearl-ashk^lft is probable tliat this is the strongest 
H^urable alcohol. ^ 

, ^^^ere are various methods practised of giving peculiar 
to spirit, and thus imitating the more expensive 
kinds. Thus, by distillation from colcothar, spirit ac- 
quires the smell and of French brandy. The 

admixture of a very small quantity of "fiitric ether is said 
to do the same. The different qualities of brandies are 
imitated by first depriving spirit of all flavour, and then 
dissolving in it some oil distilled from the lees of the 
particular wdiic from wduch the brandy required should 
have been distilled. Wieglcb ascertained that fluoric 
acid gives to spirit the precise smell of arrack. But 
these are sophistications, and it is not our province to give 
information on such a subject. 


In the present and preceding chapters an account 
been given of the methods of obtaining alcoholic liquors 
from the different kinds of grain by an indirect jjrocess, 
which calls into operation principles which did not pre- 
viously exist as such. W e have now to consider a class 
of alicbholic liquors which are ol^taincd by fermentation 
W'ithout any intermediate procdli or without the inter- 
vention of any principles which did not exist as such in 
the original sources of tha||j|pquors. These sources are 
the different fruits, the mireSperfect of all which, and the 
most valuable as to its products, is the grape. 
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CHAP. VIII. 

* WINE-MAKINO. 

Thk grape is the most perfect of all fruits : its excellence 
is equally conspicuous^ whether we consider its deiififC^ 
flavour or the numerous uses to which it may be appliM, 
in the form of wine, brandy, and vinegar. It de|^el|iili 
.on no external source for any qf tliC tnaterials necessaty 
to the elaboration of the#'^ articles ; it^ supplies are 
within itself, of the most ]»crfcct quality, and in^ just 
proportion. Vinification is rightly considered the model 
from which the brewing of all fennented liquors should 
be copied. 

In entering on the subject of wine-making, it is ne- 
cessary ro consider the nature and composition of the 
grape, the only fruit from which true wine is procur- 
able. 


Section I. 

KATUIIK AND CONSTITUTION OF THF GRAFI. TROPF RTIE& AND 

, VARIFTIFS OF MUST. 

The vine grows in all the temperate regions of the 
world ; but it comes to^eifection in warm climates only, 
and not equally in ihese ; for as we approach tlie equator 
the quality nijijtie fruit deteriorates. The best grape is, 
therefore, pt^ucible in a climate, chiefly between 
the fortieth and fiftieth degrees of latitude. There is a 
great diversity of species, some succeeding better than 
others in certain countries; and there is no species which 
succeeds equally well in all climates, a grape being in one 
place excellent, whif^ in another place the same kind may 
he a very bad fruit. fn cold countries," says N<|||ni||kti, 
the vine, if it grows at all, never ripens its fruit ; and 
even in France and Italy I have observed that the grapes 
produced on the south sides of hills are notably sweeter 
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than those which grow on plain grounds. Among the 
Tokay wine hills there is but one which directly fronts 
the souths and the advantages of its situation are not a 
little temarkaHe. From the ^traordinary sweetness of 
its grapes it is call^ the Sugar Hill. It affords the most 
delicious of all the Hungarian wines^ and is appropriated 
to the use of the imperial fanwly/' 

£vbn in so limited an area as that of France^ we find 
ffllt diderences of climate very materially affect the qua- 
lity ^ of the grape, the v/ine made from it. The 
southern provinces th# best and most spirituous 

tvines ^ the middle provinces afford worse ; and the 
northmi produce the worst of all. The wanner the 
climate the more sugar is developed during maturi- 
tion. 

The following are the chief causes which influence 
the excellence of grapes : — Their specifes, the climate, the 
soil, the aspect, the goodness of the season, and the cul- 
ture. Unless these causes operate favourably, good wine 
cannot be obtained from the grape ; and not even then, 
if the process for making the wine be not skilfully con- 
ducted. In cold climates, the grape never ripens so as 
to contain much sugar ; in very hot climates, its flavour 
is not delicate. A soil not very rich is more coixlucive 
to purity of flavour than one that is highly manured : 
the latter kind produces quantity of juice, the former 
quality of taste. The beneficial effects of man*s foster- 
ing care become evident by comparison of jlm wild with 
the cultivated grape. Throughout Amerii^Vorth and 
south, the grape grows wdld4^ vast abundimcc, yet the 
wine made from it is very inferior to what is made in 
the same parallel of latitude in Europe, where the fruit 
is cultivated. The grow’^th of the banks of the Ohio may 
be an exception. The French settlers there have made 
tolerably good wine from several sp^es of wild grape. 

^ Wh/eth^ this is the effect of greater skill in the manu- 
facturer or of a better grape is uncertain. Prance, now 
so remarkable for the excellence of its grapes, in the 
time of Strabo possessed none, and it was supposed im- 
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possible to propagate them in that climate. Yet culture . 
has not only produced them, but abundantly, a twejity- 
sixth part of the whole Jpngdora^being now occupied 
with their growth. Tliwine has been introduce into 
Britain in the same manner, although before the Roman 
conquest it was utterly unknown there. Many excellent 
qualities now grow well in Britain in the open air, the 
chief of which are the muscadines, sweetwaters, 
lers, &c. 

The vine is a very long-lived tree, Mr. Millar says, 
that vineyards will hold^ood in some parts of Italy 
above >3()() years ; and that vines of 100 years are ac- 
counted young. Vet one-year-old shoots arc those that 
bear the fruit. The tree, when old, is of a considerable 
size, and its produce often exceeds a ton of fruit in one 
year. The colours of grapes arc various ; but the green 
and the purple are the most common. 

The wines in most general use in Biitain are as fol- 
low : — France suj)plies us with Burgundy, Claret, and 
Hermitage, which are red wines ; and with some white 
wrines, as Champagne, Frontignac, &c. : there is also a 
white Burgundy wine. Spain sends us Sherry, Alicant, 
Malaga, and Malmsey, all wdiitc wines; and Tent, a red 
wine.< Portugal affords us red and white Port ; Lisbon 
also red and wdiite, and Calcavella, a white wine. Ma- 
deira and Teneriffe, white wines, come from tlie tw'o 
islands of the same names. Tokay is a white Hunga- 
rian wine; Lachryraa Christi is a red Italian wine: 
Hock is a white German wine. The Cape of Good 
Hope affords red and white Constantia, wines much in 
request : they are the only good wines produced by that 
country. The Cape wines are almost always poor and 
bad ; for l>eing made often from wild grapes, their juice 
is deficient in sugar, and requires to be boiled to a pro- 
per degree of conefentration. 

The following are sweet wines : — Malmsey, ll^alaga,^ 
Frontignac, Alicant, Tent, Lachryma Christi : the dfff 
wines are Port, Lisbon, Calcavella, Claret, Hermitage, 
Madeira, Cape MlC^eira, Teneriffe, Sherry, and Hock, 
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Cliampagne is of two kinds; one call^ river Cham- 
pagne^ is white and brisk ; the latter is red and still. 
Brisk wines are thosi which ^ervesce or sparkle ; and 
still lii^nes are those which do^ot. 

The grape consists of tlie following materials : — Ve- 
getable fibre ; a peculiar ferment or yest ; sugar m 
large quantity ; potash ; lime > three acids^ citric, malic, 
and tartaric ; a small quantity of an essential oil, to 
which the aroma and peculiar flavour of wines is in a 
great degree attributable ; much water ; a little mucil- 
age ; and in some species a rid colouring matter said to 
be of a resinous nature. The relative quantity of these 
ingredients is influenced materially by a number of cir- 
cumstances already mentioned. 

The kind of weather in which grapes are collected 
greatly affects the value of their juice. . It is strongest 
when the grape^ have been gathered in dry weather, 
and after the morning dew has been dissipated. It 
is said that adventitious moisture is capable of in- 
creasing the quantity of juice a twenty-fourth part. A 
singular circumstance has been stated with regard to 
the necessity of collecting the fruit at a warm season. 
If the air be cold at the time, the fermentation of the 
juice afforded by such grapes will be slow and Idhguid, 
and the wine will be weak. The vintage at Montpelier 
during 1 809 gave ample evidence of this fact. A dry 
summer is sure to evaporate much of the water from the 
fruit still on the vine, and, therefore, to add to the 
sweetness, by increasing the relative quantity of sugar. 
In dry seasons, the sugar will be abundant, tlie juice 
deficient ; in wet seasons, die juice will be abundant, 
and the sugar deficient. 

Although the grape contains all the requisites for fer- 
mentation, as a ferment, a fermentablq, matter, and water, 
aU in such relative quantities as ^ould ensure a perfect 
^mentation, it is curious that grapes do not undergo 
^at change while they remain whole. For the active 
ingredients are contained in separate divisions of the 
fruit, the sugar being deposited in the cells, and the fer- 
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m^nt outside of them. Again^ the red colouring matter 
is contained in tlie husk, so that a purple grape affi^rds 
colourless juice. White Champagne, for instance, is 
made from a grape so deSp in colour, as to appeat ac« 
tually black ; and sherry is indiscriminately made from 
coloured and colourless grapes although a white wine. 
This colouring matter is srid to be of a resinous nature 
it is insoluble in watery liquids, but soluble in alcoholic. 
When the husk is allowed to remain in the must 
during its fermentation, until a sufficient quantity of 
alcohol has been formed tO render the liquor capable of 
dissolving the resinous colouring matter, the wine pro- 
duced will be red, although the original juice had been 
•white, or rather colourless. If the husks are not di- 
gested in the fermenting liqubr, the result will be a 
white wine, lied and white port are^Ai^duced from the 
same grape, the fonner with and th^W^tter without the 
husk. If the colouring matter be really resinous, there 
must be some peculiarity in the resin which prevents its 
being precipitated by water. Red wine mixed with 
water retains its transparency. The red colouring matter 
is of an astringent nature ; it communicates the same 
quality to the wine, as well as a slight roughness. The 
husk ha capable of communicating but a liglit red colour : 
when the red is deep, it is the effect of artificial colour 
imparted; and a deep red colour is never a desirable 
quality. M. Duportal, however, denies that the red 
colour of wines dfcjjciids on the action of alcohol on the 
husk. 

The sugar, the most valuable of all the constituents 
of grapes, is first to be considered. We must not be 
misled by the orilinary acceptation of the word sugar, 
so far as to suppose tliat whenever it is mentioned it 
must necessarily mean common sugar, whether hard or 
soft. There are manj modifications of sugar, or, in 
other words, there are several sweet substances whi(^ 
by chemists, are considered as species of sugar ; or they 
pass under the equivocal name saccharine matter. The 
two obvious divisions are the hard and soft kinds. The 
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Utter of these cannot be made to crystnlliae : it remains 
in the form of a syrup^ and is found in various fruits^ 
and especially in ^e uncrystallisalde syrup called mo* 
iaseee or treacle^ which remains after all the common 
sugar has been obtained from the juice of the Bugar<< 
cane. 

Hard sugar is obtainable fri^m various sources^ and it 
difiers in its properties^ according to the subject from 
which it has been obtained. Common loaf sugar is an 
instance of this kind ; so also^ notwithstanding the name^ 
is what is called soft sugar^ for this consists of minute 
crystalline grains. East Indian soft sugar is much 
whiter and more pure than West Indian ; yet the latter 
sweetens liquids more intensely^ showing clearly that 
quantity of sweetness is not commensurate with quantity 
of sugar ; or, in P^lier words, that different kinds of sugar 
may possess difraj|t|rt degrees of sweetness. Hard white 
sugar differs from soft brown sugar only in being freed 
from the brown syrup or molasses : alcohol will wash 
brown sugar white. Fig sugar is the crystalline gra- 
nular substance found on figs : it may be separated by 
pouring hot alcohol on tliera, which dissolves the sugar ; 
the alcoholic solution being subjected to spontaneous 
evaporation, crystals are thus formed. This sugar is 
different from crystals of common sugar, or candy-sugar 
as it is called, in the form of its crystals. Manna is a 
species of sugar ; and there are many other kinds, as 
beet-root and maple sugar ; die former of which is ma- 
nufactured extensively in France, and the latter in the 
northern and middle states of America, where it is con- 
sidered nearly equal to that of the sugar-cane. A sweet 
matter may even be extracted from gentian root, one of 
the bitterest, and from young nutgalls, one of the most as- 
tringent of all substances. Lastly, the sugar of the grape 
may be obtained in an insulated form ; and it diifers 
lipmn common sugar in being mu^ more easily crystal- 
lised, in having less sweetening power^ and in undergoing 
the vinous fermentation without any other addition thsui 
water. 
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In shorty the measure of sugar is not sweetness. Mo* 
lasses will impress a more intense sweetness on the palate 
than the purest sugar ; and it is known to every one 
that the coarser the sugar the better it sweetens. Yet 
hard white sugar will adbrd much more alcohol than 
soft sugar or molasses. Hence the quantity of alcohcd 
procurable is the test of the quantity of real sugar in a 
specimen, and not the sweetness of its taste. Fropei all 
this we derive an important practical remark^ that these 
grapes which have sweetest taste are not necessarily 
the best for affording wine : they may afford less alcohol 
than a less sweet grape, and, therefore, a less generous 
wine. It is said that an experienced taste will distin- 
guish the really valuable grape from the merely sweet- 
tasted one. 

The tartaric acid and potash, contained in grape juice 
or must, are of course combined, and^tbey form what is 
called tartar. This tartar is most abundant in verjuice, 
that is, juice of unripe grapes ; -and its quantity is in- 
versely as that of the sugar, throughout the whole period 
of maturition. It is absolutely essential to a good fer- 
mentation, perhaps because it holds the ferment in solu- 
tion : if it be totally withdrawn, the must will not 
fermciit ; but fermentation commences when the tartar 
is restored. While the must remains as such, the tartar 
continues in solution. But when the solvent powers of 
the must are diminished by the evolution of alcohol in 
it during fermentation, the tartar becomes less soluble, 
and it is at lengili deposited in a crystalline mass. Tar- 
trate of lime is also deposited along with the tartar, and 
adheres to it so obstinately, that even when the tartar is 
recrystaUised, tartrate of Kme is found in the cream of 
tartar. The presence of tartar in the must not only 
assists fermentation, but adds to the quantity of alcohol. 
But the malic acid is injurious ; and when it exists in 
great quantity in the grape it is unfit for making gooid 
wine. Cider and perry, although agreeable beverages, 
are not considered to rank as wines, and this is mainly 
attributable to their containing such an abundance of 
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mftlic add. Our domestic fruits all labour under tbe 
Same defects of containing a great quantity of malic odd, 
and accordingly they all afford wines vastly inferior to 
those procured from the grape^ in which the acid is 
ohiefly tartaric. Lime is made use of to remove any 
inordinate quantity of malic acid which the grape may 
happen to contain. • 

The quantity of alcohol producible from must is pro- 
portionate to the quantity of sugar which the must con- 
tained. Grapes of a very saccharine nature will afford the » 
most alcoholic, or, in other words, generous wine ; pro- 
vided that the whole sugar undergoes decomposition. 
But a part may escape decomposition through the oper- 
ation of a variety of causes. The quantity of yest pre- 
sent may be insufficient to produce total decomposition. 
This sometimes happens with grapes ; but it frequently 
happens with otbbr fruits ; and when it does, the wine 
will contain alcohol and unaltered sugar ; their relative 
quantity being determined by tbe quantity of yest- 
The same effects will follow although the original quan- 
tity of yest had been sufficient, but was withdrawn by 
racking off prematurely, leaving the yest in the lees ; or 
by throwing it down by premature fining. Or the 
whole sugar will not be decomposed, should the tem- 
perature be reduced very much towards the end of the 
process ; for then the fermentation will cease. This 
will always happen when the quantity of must under 
fermentation is so small that it docs not maintain its 
own heat, by the energy of the chemical action going on : 
such must be occasionally invigorated by the addition of 
warm must to that which is fermenting feebly ; or what 
is much better, the process must be conducted in some 
apartment kept sufficiently well aired. The consequence, 
in any of these cases, will be that the resulting wine will 
be sweet and less alcoholic. 

' ‘ If there be a sufficiency of yest present to decompose 
the whole sugar, and the quantity of the sugar is consi- 
derable, compared with that of the water, there will he 
a continued formation of alcohof, until its quantity be- 
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comes superabundant. The fermentation of a liquid 
may be extinguished by adding touch alcohol to it: 
hence the abundant formation of in a fermenting li« 
quor^ will have the same efibct. The consequ^ce in 
^8, as in the last case^ will be that unalteted sugar will 
remain^ and the wine will be sweet. 

Suppose the relative quantities of yest^ sugar^ and 
water to be such as will conduce to a perfect attenuation ; 
then the fermentation will proceed until the whole sugar 
is Converted into alcohol. When this happens^ the yest 
will also be exhausted : there will be little fear that the 
acetous fermentation will set in ; and tlie wine will be 
full-bodied^ spirituous^ and sounds provided tiiat there 
had not been too much water present. This wine will 
not be sweet ; or^ as it is technically expressed^ it will 
be a dry wine. 

The last case is founded on the supposition that not 
only the yest is so proportioned to tlie sugar as to de- 
compose the^ whole of it, but that the decomposition is 
suffered to proceed as far as it cai^. A new case arises 
out of the possibility of checking the fermentation before 
all the yest and sugar are exhausted, as may be done by 
a variety of means already described. If these means 
be employed, the energy of the fermentation will be 
greatly diminished ; unaltered sugar and yest will remain 
in a state of little activity, yet continuing their mutual 
action in a slow and gradual manner. This dow fer- 
mentation will go on for a length of time, and if the 
extrication of the carbonic acid is prevented by confining 
the wine, as in bottles, that gas will be condensed and 
retained in the wine. But it will be ready to escape by 
effervescence whenever the pressure is removed, as by 
decanting the wine. These are the circumstances under 
which sparkling or effervescing wines are produced. But 
it is obvious that no wine can sparkle if its fermentation 
had been actually completed in the tun. 

After what has been said, it is scarcely necessary to 
observe, that if the rektive quantity of sugar contained 
in the must be considerable^ and that it is attenuated^ 



THE SUaAS of ' THE OHA^E. 

the wine will be spirituous and strong/ If the sugar be 
ecaiity^ so will the alcohob and the wine will be poor 
and acescent. 

When there is a deficiency of sugar in the grape^ or, 
as in tliis ii)8tance it may otherwise be expressed, when 
there is a redundancy of water, there are several modes 
of remedying the defect. The first is to boil down the 
must so as to evaporate the superfluous quantity of 
water. But no part of it should be boiled down so low 
as to approach the consistence of an extract, as the yest 
would then be deprived of its property of exciting fer- 
mentation. The second mode is simply to add a due 
quantity of sugar derived from some other source; and 
the purest will be the best as least likely to impart any new 
or undesirable taste. But the best mode is to use an addi- 
tional quantity of sugar actually derived from the grape. 
This is clone by increasing the ratio of sugar to the water 
in a quantity of grapes, and then infusing them in the 
watery must which is intended to be improved. To 
eftect tliis change in the grapes three processes are' em- 
ployed. The first is to spread out the grapes on straw, 
and to dry them a little in the sun. The next is to allow 
the grapes to wither or dry upon the vines ; the watery 
part thus exhales^ and the sugar is virtually increased 
in quantity. The last method is the most ingenious. 
The stem which holds tlie cluster is half cut tlirough so 
as to intercept the supply of moisture on its passage to 
the fruit. The cluster is then allowed to remain hang- 
ing, in order that the water may transpire through the 
husk, and the fruit become half dry ; the juice thus 
becomes greatly enriched. Cherries, by being allowed 
to dry or half wither on the trees, are rendered far more 
sweet than they otherwise would he. I have 
the drying of cherries in this way to such an exf&t 
that their taste almost precisely resembled that of raisins^ 
the latter having very little superiority. **' 

It is indispensably necessary to enrich the juice of 
some grapes by methods like theses otherwise they will 
rapidly run into a hasty feeble fermentation, which 
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would again pass quickly into the acetous stage. The 
result would be a poor, spiritless, acidulous wine. Those 
wines which have been strengthened by evaporating the 
must are called vini cotUy or boiled wines : they are not 
much ]>rize<l. Sometimes, instead of enriching the 
must with foreign saccharine matter, a practice which 
seems injurious is adopted ; brandy is added, to foma 
which had been the object of the saccharine additions. 
Sometimes the wine is altogether made from grapes, 
the juice of which had been concentrated by being half 
dried on the vine : of this kind is Tokay. 

In order to ensure the greatest possible quantity of 
sugar which grapes are capable of elaborating, they 
must be allowed to ripen perfectly before they are 
pulled. 

After a batch of 'wine has been finished, and it is 
found to he too weak and watery, its concentration 
is sometimes eficcted by congelation. The metliorl is 
founded on tlie fact that alcohol dot« not freeze in cobl 
however intense ; hut that mixtures of water and alco- 
hol will freeze with facility in proportion as the water 
is considerable in duantity. Watery poor wine can be 
rendered as strong as may be required by exposing it to 
cold.* A part freezes, which is water, holding very 
little alcohol involved. What remains is now much 
stronger, and it may be rendered still more so by a se- 
cond freezing process. Stahl exposed several sorts ot 
wine to intense cold, and by freezing separated so much 
as two thirds of watery liquid. I'lie residuary wine.fi 
were of thiokish consistence: they were strong, and 
kept for several years, with free access of air, and 
changes of temperature that would have spoiled any 
natural wine in a few weeks. 

%i is possible that must may have the contrary fault ; 
^ it may be too saccharine, and may not contain the por- 
tion of wSter neces.sary to a free fermentation. If a 
solution of common sugar he too much concentrated, 
additions of yesf, hotvever considerable, will have very 
little effect in causing fermentation. The same will 
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happen in grape must, and the reinedy is as easy as 
obvious. AVithout the addition of water in such cases, 
the resulting wine will he luscious and heavy. This 
fault in the grape is more hkely to occur in dry sum- 
mers, and when die fruit has been allowed to remain 
on the tree after the period of maturity. 

As grape juice spontaneously enters into fermentatioii 
without the addition of yest derived from a foreign 
source, it is obvious that a ycst exists naturally in it. 
The constitution of this yest was explained in a former ’ 
division of tliis volume, in which the theory of ferment- 
ation was developed. Hence no artificial yest is ever 
added to wine made from grape juice, or even to those 
domestic wines made from our own fruits, although such 
an addition becomes necessary in the manufacture of 
some of our domestic wines made from mere saccharine 
matter without the employment of any fruit. 

tlie grape is cruslied, and its juice expressed, 
the solution of its sugar is brought in contact with its 
yest, both of which until this period were kept sej;arate. 
The mixture now therefore begins to ferment, provided 
that the temperature is sufficient to maintain the decom- 
position. 

Deficiency of yest in must is obviated by husb^ding 
tlie small quantity wliich it contains, and subjecting the 
whole volume of fluid frequently to its action. This 
may be effected by beating down the head of yest which 
rises to the surface, and frequently mixing it through 
the must. And when the fermentation goes on in 
casks, the object will be accomplished by not filling up 
die casks entirely to the bung-holes so as to throw out 
the yest, but leaving some vacant space for the y^t to 
collect, and frequently shaking up the whole, or ro)|iug 
tlie cask. Hacking off the wine from the l^s (dl^d ‘ 
be avoided until the fermentation is complete. It is 
also very necessary in such cases that the temperature 
should be kept u]) by artificial heat, if that of the wea- 
ther, or tlie spontaneous heat, should nht at the time be 
T 2 
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sufficient. Little ycst and low temperature will be sure 
to spoil the wine, if it is intended to be a dry wine. 

A redundancy as well as a deficiency of natural yest 
is a fault, but not of so detrimental a Itind ; for it can 
be rendered less active by slight boiling. But by this 
treatment its activity is only suspended, not extin- 
guished : after some time it will recover its efficacy. 
Too great a quantity of yest is the fault of grajyes pro- 
duced in a cold climate ; and wine made from such is 
apt to run beyond the vinous fermentation, and to pass 
into tlie acetous. Wlieii tliis is threatened during vini- 
fication, some additional sugar may be added, derived 
from any of the supplies already described, in order that 
the yest may exhaust itself in forming alcohol rather 
than vinegar. Or if this mode he not advisable, some 
solution of isinglass may be added : for this affects the 
yest of wine as it docs that of brewer's wort ; it pre- 
cipitates it, and thus prevents its doing further mischief. 

Ilcwever essential to the i>erfect fermentation of 
wines a proper quantity of tartar may be, an excess of 
it is injurious. In some kinds of grapes this excess is 
fouinl, and wine made from such is acerb, sour, and 
rougli. The remedy adopted in this case, as well as in 
the case of an excess of malic acid, is to add some alka- 
line substance, hut not in such quantity as to neutralise 
the whole of the tartaric acid. 

Thus by proper management the natural deficiencies 
of certain qualities of grapes can be remedied by the 
wine maker in a variety of ways ; and from a very in- 
different kind of grape a good wine may be produced. 

. It has been lately ascertained that Charcod has a sin- 
gular power in absorbing and combining witli the na- 
tural yest in must ; so much so that must may be pre- 
eerred for. a length of time. The following statement 
has been madefy M.^Leuchs: — Charcoal was added 
to the graiie must in the proportion of 100 grains to a 
litre (2*1 pints) ; or, if very much inclined to ferment, 
rather more charcoal was used. When the liquid had 
settled and become clear and colourless, it was removed 
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from the charcoal^ and put into bottles^ or casks, to be 
closed up and preserved. It will not enter into ferment- 
ation, even in close vessels; for the charcoal has ab- 
sorbed the ferment. Nevertheless, the ferment has not 
lost its powers by combination with the carbon ; for if 
left in the must the latter begins to ferment, but only 
where in contact with the forpicr.* 

Section II, 

FfRMENTATtOK OF MUST. MANAGEMENT OF THE WINE. 

The best wine is always obtainalile from juice taken 
from the bruised grapes with very little pressure. It will 
be still better if the grapes have been carefully picked from 
decayed and unripe ones, the astringent stalks being re- 
jected. An inferior quality of wine will be afforded 
by unpicked clusters, and by strong pressure of even 
the best grapes, after other juice has been obtained from 
them by less pressure. Lonl Baco^ also says, Where 
tlie wine-press is hard wrought, it yields a harsh wine 
that tastes of the grape-stone.'" Wine made without 
pressure is called in Italy vino vergine. 

To obtain wine in its greatest perfection, the total 
quantity of the fermenting juice must be consi(|prahle. 
I have elsewhere said that in order to brew ale in per- 
fection, its quantity ought not to be considerable. But 
in that case attenuation is not the object ; a quantity of 
unfennented saccharine matter ought to remain. In the 
case of wine the reverse obtains ; the sugar must be 
entirely attenuated if the wine is to be dry, and very 
nearly attenuated, even though it is to be sweet. Now 
if tJie quantity fermented be small it will be scarcely 
practicable to attenuate tlie whole sugar ; but this will 
be easily done if the quantity be large, and the wine 
will then be generous. Artificial temperature will be the 
best substitute for a great volume ; ol^in other words, 
where the quantity cannot be otherwise than small, the 
temperature must be moderately elevated by art towards 

* BrAiicie’s Journal, 18^. 418 
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the end of the' fermentation. The degree of ferment- 
ation will be tlie best criterion for the degree of heat 
necessary. 

It would be of no avail to give the minute details of 
the different processes employed in different countries 
for obtaining the various wines. It will be sufficient to 
give a general account, leaving the reader to apply the 
principles explained in the preceding pages. 

The juice is obtained by persons in wooden shoes 
treading the grapes, either in baskets, or troughs, or 
tubs, with the bott^is perforated with numerous holes, 
through which the^pikc runs into a vat placed beneath. 
The stalks must be carefully picked from ti>e fruit, as 
they impart an astringent taste, and impair the wine. 
The husks, after being sufficiently pressed, are reserved 
for making vinegar, or for the preparation of verdigris, 
or for pearl-ashes by combustion (cewr/re-v gravteyes, Fr. 
CAneres vlavellatij Lat.). Chaptal directs that the juice 
be all collected read^ for the fermentation at once suc- 
cessive quantities added occasion successive ferment- 
ations, and the result is a bad quality of the wine. This, 
however, is denied by Duportal. The must, almost as 
soon as obtained, begins to ferment actively, provided 
the temperature be ; for now the yest and sugar are 
brought in contact. The same phenomena, nearly, take 
place as has been already described in the case of 
brewers' w'ort. The temperature ought to be maintained, 
as nearly as possible, at 6*2° : for at a lower degree the 
fermentation is Iteble ; and at a higher, if the quantity 
he large, it is tumultuous. The fermentation is allowed 
to proceed for a longer time if the must w^as strong, or 
if the wine is intended to be dry, and a shorter time if 
the wine is to be of the sparkling kind. After the fer- 
mentation has proceeded as far as is intended, it is poured 
into casks, taking care not to draw off either the lees or 
the head of yeSft The fermentation is here renewed ; 
the casks are constantly kept full to throw off the yest, 
and to prevent the dissipation of aroma, alcohol^ ami 
flavour. After some time, the wine is put into other 
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casks, leaving the lees and head behind; and when it 
has been sufficiently depurated, the bungs are put in 
tight, and the wine is left to deposit its tartar, and to 
ameliorate. Four or five years at least will be required ; 
but wines will often improve for twenty years, if in 
wood. 

On this part of the subject, the observations of pro- 
fessor Duportal are so adequate, succinct, ami important, 
that I shall extract the chief of them. 

In these casks the wine undergoes a new elaboration, 
which renders it turbid, and reproduces a slight internal * 
motion which is called the insenippie or secondary fer- 
mentation. This intestine motion is to be encouraged 
or moderated, according as the wine drawn from the vat 
contains an excess of sugar or yest. If we do not wish 
to have a sweet wine, the insensible fermentation must 
l)e allowed to convert the sugar into«aleohol, and thus to 
strengthen the wine. If there be too much yest without 
sugar, the fermentation must be immetliately checked, 
either by removing the sediment ftd scum, and, clarify- 
ing the liquor so as to extract all the yest which it con- 
tains ; or by adding to the liquor some sugar for the 
fermentation to act upon, and thus give it a strengUi 
which otherwise it would not have bad. The progress 
of fermentation expels much carbonic acid ana scum 
from the bung-hole, which renders it necessary to add 
more wine so as to keep tlie vessel always full. 7'he 
cask is then to be carefully bunged ; and generally no 
further thought is given to the wine until it is fit for use. 
Idle liquor, when left at rest, very soon throws down all 
that is not completely dissolved in it, and even a portion 
of the tartar : whence results a sediment, known under 
the name of /ce#, which is usually separated from the 
wine : for this sediment acts on it in the nature of a fer- 
ment, especially when assisted by agitation, change of 
temperature, and other causes.* In i^sliis case, as also 
when it is necessary to remove the fermentable sub- 
stances, the wine undergoes certain manipulations, re- 
r 4? 
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duced by M. Chaptal to three, viz. racking, sulphuring, 
and fining. 

Racking of tVitms, 

This is performed by drawing the wine into another 
cask, defecating it, and leaving behind the lees, consist* 
ing in general of ferment, altered by the fermentation of 
the must, some ferment unaltered by the operation of 
mucilage, tartar, and colouring matter. The lees, how- 
ever, are not always the same from every kind of wine : 
the quantity of tartar varies, as also that of the colour- 
ing matter, according as the wine is more or less spi- 
rituous : in different wines there is more or less of the 
ferment, and this has undergone more alteration in some 
wines than in other. Thus a sweet S]>anish wdne does 
not contain any unchanged ferment, because the sugar 
in it is more than sufficient to decompose the wdiole of 
this substance : by adding more ferment to this wine 
you will diminish its sweetness, and increase the alcohol. 
On the contrary, a %eagre wine of Burgundy will af- 
ford a great quantity of unaltered ferment, because the 
deficiency of sugar did not permit the whole of it to be 
decomposed. By the addition of sugar to this wine, the 
fermentation would be renewed, and more alcohol pro- 
duced.'* The racking of wines is a necessary operation 
for the proj)er keeping of them. In general, this opera- 
tion shoulcl be renewed whenever tlierc is a consider- 
able sediment at the bottom of the cask. Some wines, 
however, may be Kept upon their lees, such as those of 
St. Thierry in Cnampagne : these will continue to im- 
prove, if ke])t upon their lees for four years, provided 
they are contained in casks of a very large size. If we 
consider the different nature of different wines, and of 
their lees, w^e shall easily perceive that racking is not 
equally necessary for all of them. If, for instance, it is 
a very weak wine, it cannot be racked off too soon ; for 
the small quantity of alcohol contained in it will not be 
able to prevent the acetic fermentation taking place from 
the action of the ferment in the lees. But if it is a very 
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generous wine, early racking is not necessary, because 
the great proportion of alcohol renders the ferment of no 
effect. Moreover, a sweet and sirupy W’ine will beeome 
improved by keeping on the lees, because the sugar con- 
tained in it will be acted tipon by the fermentable 
principle of the lees. Even a very tart wine, when kept 
upon its sediment, will grow Ijietter, when its tartness is 
owing to a too slow and incomplete fermentation, in 
which the sugar has not !)een entirely converted int0 
alcohol. M. Chaptal, in the following passage, clearly 
establishes tlie truth of this assertion : — We must 
only,” says he, draw off tliose wines which have been 
well made : if a wine be very tart, or very sweet, we 
must let it undergo a second fermentation upon its lees, 
and not draw it off until the mid(Uc of May ; it may 
even stand until the end of June, if it continues tart. It 
sometimes becomes necessary to retdru wine upon its 
lees, and to mix them wx‘ll together, that a new fer- 
mentation may be excited, which, will ameliorate the 
wine.*^ There are certain rules to be observed in the 
racking of wines: it .should never be done in frosty 
seasons, nor when a moist wind blows ; a dry cool wind 
is preferable : it is most advantageously done just pre- 
viously to the j)eriods of the shooting of the viye, its 
coming into blossom, and the turn of the grape ; for it 
is at these periods the wine ferments most. In every 
wine country experience has demonstrated the proper 
time for this operation. 

Sulphiirhig of Wines, 

MTiatever care is takep in the racking of wines, they 
will again fennent, unless they undergo the operation 
of sulphuring ; that is to say, if they are not impreg- 
tiated with sulphurous acid gas, by means of burning 
sulphur matches in the casks, either wdien completely 
empty, or containing a few pailfuls of wine only, to 
which more wine is added every time the burning is 
renewed. At Marseilles, in Languedoc, for tlie purpose 
of sulphuring wines, they employ must which has been 
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SO Strongly charged with sulphurous acid gas as never 
to have fermented ; two or three bottles of which^ mixt»l 
with each cask of wine^ wiD also preserve that from fer- 
mentation. The sulphuring by burning matches hae 
one disadvantage, that of depriving the must of the 
fla\'Sur of the fruit, and commuid eating to it an unpleib* 
sant taste. On this account, other an tifer men table 
substances arc sometimes employed. I’hus M, Perpere 
recommends sulphuric acid ; M. Astier employs the 
peroxide of mercury ; and M. Parmentier has proi>06ed 
the oxide of manganese, which is less hazardous. 

Fining of Wines, 

There still remain in these liquors certain hetero- 
geneous substances which do not fall down by rest : the 
fining of them is generally performed by fish-glue 
(isinglass) previously softened into a viscid fluid by 
maceration in a little of the wine. We find that the 
wine becomes more limpid, and a sediment is formed, 
which renders a fresh racking necessary. Ox-blood and 
white of eggs, especially the latter, may also be used. 
Chaptal says that gum-arabic succeeds ; and that wine 
renderetl turbid by the Ices may be cleared by coarse 
salt, calcined flirits, starch, nee, milk, l)eecb-clHi)S, &:c. all 
of wdiich he supposes to induce a sliglit fermentation. 

The last metliod of preserving and ameliorating wines 
consists in the a’ t of mixing them, so as to render them 
less alterable, and to impart to them the most agreeable 
flavour. This art, although ]»erfecr]y vrell knowm to the 
manager of tlie cellar, is not yet known to the chemist. 
A wine mixed with some other wine can acquire more 
strength, colour, aroma, and flavour, oidy by its prin- 
ciples undergoing some re-action, more or less sensible. 
If, for example, it be reijuired to correct a very acid 
wine, owing to tartar, sugar may be added ; for this 
substance, by increasing the proportion of alcohol, will 
precipitate the tartar. He will thus avoid the necessity 
of having recourse to the sinipy wines, which are not 
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to be fou>nl in all conntriea, and which always bear so 
high a price. 

To the observations of M. Duportal on the means of 
preserving wines we may add the remarkable circum- 
stance in thdr history, that' if two kinds which keej) 
perfectly sound by tliemselves happen to be raided, 
there is a chance that they ipay be injured. Neuman 
says, that if the spontaneous diminution of a cask of 
Hungarian is made up with Rhenish, though both keep 
extremely well by themselves, the mixture presently 
spoils.” Yet mixtures of different qualities of wine are 
often made with a view of correcting some fault ; but 
from the above observations it is plain that mixtures are 
not to be made indiscriminately. To mix them with 
good effect is a great part of the manufacturer's art ; 
and his operations in this way are as frequently dictated 
by fancy as by real knowledge. 

When wines are kept in wood, they always suffer a 
<iiminution of quantity, but an increase of value. The 
part that escapes is water ; for the wood seems to act as 
a singular filter, allowing water to pass through, but 
refusing a passage to the spirit. Hence wines, by keep** 
ing in wood, l^ecome more spirituous, and at length, 
after a long lapse of time, too much so for drinklpg. 

By keeping, another sort of improvement also takes 
place, — the alcohol seems to enter into more intimate 
combination with the other ingredients. Hence if they 
have been kept in glass, as tlirough this there can be no 
transpiration of water, they afford less alcohol on distil- 
lation than when new. Old wines, therefore, are more 
mild ; and as their alcohol is retained by a stronger 
affinity, they exert a less degree of action on the ner- 
vous system. They intoxicate less than new wines, 
wliich, holding tlieir alcohol more loosely combined, 
pennit it to exert its inffuence more speedily. This 
intimate combination produces ahother kind of amelior- 
ation. Almost all wines while quite new, and for a 
year or two, contain a considerable quantity of acidulous 
tartar, which communicates a harsh sourness. But 
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when the alcohol and the other constituent parts of the 
wine combine by time, the menstruum becomes a less 
perfect solvent to tlie tartar: it accordingly solidifies on 
the sides of the cask. This more abundantly takes place 
if the wine had been kept in wood, it liaving the pro* 
perty of permitting the transpiration of water through 
its pores ; and even if kept in glass after this, a further 
ijlifKposition of tartar will take place. The wine is now 
mild, mellow, and strong-bodied, although less intoxi- 
cating ; aii<l it is in this state only that it becomes a 
desirable and wholesome beverage. 

It has been lately found that the mellowness which 
age gives to wine may be attained in a very short 
time by a simple contrivance. Soemmering put four 
ounces of red Rhenish wine into a tumbler in winter : 
its mouth was tietl over wdth moist bladder, and the 
tumbler placed in the shade. In eighty-one days the 
wine was reduced to one half, was in high preservation, 
had crystals of tarta) Hoating on its surface, and others 
on its bottom : it was of a darker colour than before, 
but was brighter and finer than ordinary ; its smell was 
stronger and more enticing; its taste, although stronger, 
more spirituous, and more aromatic, was yet milder, 
more grateful, and more mellow than ordinary. It was 
found to contain one half more alcohol than similar wine 
which had not ^ceii so treated in tlie tumbler. Thus 
the bladder had permitted the evaporation of water, but 
had prevented that of alcohol ; hence the strength of 
the wine and the <leposition of the acid salts. Soem- 
mering, therefore, pro^wses that wine should be kept in 
bottles not corked, but tied over with soft bladder, in 
which state it will in twelve month.s become as mellow as 
in twelve years in the cask. The shallower the vessel, and 
the wider its mouth, the sooner will the effects be produced. 

These facts have in substance been confirmed by M. 
St. Vincent. He states from long experience that by 
closing bottles of wine, by means of parchment or bladder 
instead of corks, we may attain in a few weeks the good 
effects of many years. 
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Wine intoxicates less effectually than the quantity of 
brandy which it would afford on distillation; and for this 
reason^ that the brandy is held in chemical combination, 
and its qualitid^ are modified by the other combined 
substances. That the alcohol is thus retained in che« 
mical combination with other matter, by a somewhat ener- 
j^etic affinity, appears by th^ experiments of Fabroni, 
who found that if he added ever so small a quantity 
brandy to wine, and then mixed with it a large portiiiffi 
of subcarbonate of potash, the brandy was thrown up to 
the surface," ‘ where it formed a floating stratum. But 
if he did not add brandy, the addition of potash occa- 
sioned no appearance of separation of the brandy natural 
to the wine, it being held combined with the other ingre- 
dients. Hence Fabbroni drew the erroneous conclusion 
that wine only contains the elements of brandy, and not 
the spirit itself ready formed. This has been since 
proved to be an error. 

The effects of wine and its spirit on the animal eco- 
nomy are therefore different : those of alcohol are sud- 
elcn, violent, and transitory ; those of wine arc gradual, 
gentle, and lasting. 


Section III. 

DOMESTIC miKES. 

Having now explained, at sufficient lliigth, the practice 
of fermentation in the case of ales and foreign wines, as 
well as the theory of the different processes, all that re- 
mains on the subject of wines is to lay down a few pro- 
cesses for obtaiiiing some of the best, from the fruits of 
our own country. The theory and general practice 
are the same ; but there are differences of manipulation 
to be attended to, arising from the peculiarities and 
poverty of our fruits, without attention to which even a 
tolerable wine will not be obtained. The chief defects 
of British fruits, so far as wine-making is concerned, are 
the deficiency of sugar and the redundancy of malic acid. 
The coldness of the climate is the cause of the former, 
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as appears plainly from the fact that grapes grown in 
this country are as deficient of sugar as any of our other 
fruits^ unless an artificial climate be made to act on them, 
as by causing them to grow under glalfs. The coldiiess 
of the climate may even be the cause of the inordinate 
acidity of our fruits. 

The natural ill qualities of our fruits must therefore 
be corrected by art ; and to do this with effect, to imi- 
the qualities of the more perfect fruits of* warm cli- 
mates, constitutes the whole secret of domestic wine- 
maldng. Every economist, housekeeper, ani^^ servant, — 
every cookery-book and receipt-book is full of processes 
for making a multiplicity of domestic wines. These 
never take into account that an unvarying process cannot 
he adapted to the ever-changing nature of our fruits, 
the qualities of which are different, according as the 
season has been wet or dry, cold or wann ; according as 
the soil was exhausted or well manured ; according as 
the trees were skilfully or ignorantly pruned, anrl several 
other circumstances not necessary here to enmnerate. 
These i)opular processes, therefore, ahnost never succeed : 
hence our domestic wines have a bad character ; and 
hence the art of making them is but little cultivated. In 
almost no instance, so far as domestic economy is con- 
cernetC can the principles of chemistry be applied with 
better effect than tp the preparation of our native wines. 
And in a nationaft^ point of view it is to be lamented tliai 
no sufficient encouragement ha.s been given to the an, 
either by the legislature or by the various learned societies 
which in other respects have so materially contributed to 
the progress of knowledge. 

The object of the present section is to detail a few of 
the various processes which are so current for affording 
domestic wine, and which it is so much the advantage of 
owners of even small gardens to apply to practice. " A 
garden may j)roduce more fruit than the proprietor can 
consume as such, and it may not produce sufficient jto 
render a sale worth while ; what better can be done with 
the overplus tlian to convert it into wine ? And it will 
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even happen almost always, that be the quantity of fruit 
ever so great, its conversion into wine will prove better 
economy than the sale of it. The processes which fol- 
low will be of lit^e value unless the op^atar applies the 
principles already laid down ; and, without so applying 
them, it will be quite in vain for any person by merely 
reading the processes to become competent to make even 
passable wane. 

Wine from unripe Goos^erries. 

The following process is taken from Dr. Maccullocb, 
whose labours are well known and duly appreciated : — 

The fruit mustjbe selected before it has showii the 
least tendency to ripen, but about the time when it has 
nearly attained its full growth. The particular variety 
of gooseberry is perhaps indifferent, but it will be advis- 
able to avoid the use of those which in their ripe state 
have the highest flavour. The green hath is, perhaps, 
amongst the best. The smallest should he separated by 
a sieve i)roperly adaj ted to this purpose ; and any unsound 
^or bmisofl fruit d, while the remains of the blossom 

an<l the IVuit-sLalk should be removed by friction or other 
means. 

Forty pounds of such fruit are then to be introduced 
into a tub carefully cleaned, and of tlie capacity of fifteen 
or twenty gallons, in wdiicli it is to bruise<l in sue-* 
cessivc quantities by a pressure sufSdent to burst the 
berries without hieaking the seeds, or materially com- 
])resvsing the skins. Four gallons of w'ater are then to 
be poured into the vessel, and the contents are to be 
carefully stirred and squeezed in the hand until tlie 
whole of the juice and pulp are separated from the solid 
matters. Tlie materials arc tlicn to remain at rest from 
six to twenty-four houra, when Uiey are to be strained 
through a coarse bag, by as much force as can l>e con- 
veniently applied to them. One* gallon of fresh water 
may after^vards be passed through the niwrc, for tlie pur- 
pose of removing any soluble matter which may have 
remained behind. Thirty pounds of white sugar are 
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now to be dissolved in the juice thus procured^ and the 
total bulk of the fluid .made up with water to the 
amount of ten gallons and a half. 

The liquor ^us obtained is the artij||cial must, which 
is equivalent to the juice of the grape. It is now to be in- 
troduced into a tub of sufficient capacity, over which ,a 
blanket covered by a board is to be thrown, the vessel 
being placed in a temperature varying from 55° to 60° 
^^f tile thermometei. Here it may remain for twenty-four 
hours or two days, according to the symptoms of fer- 
mentation which it may show; and from tills tub it is to 
be drawn off into the cask in which it is to ferment. 
When in the cask, it must be fiUed^iearly to the bung- 
hole, that the scum which arises may be thrown out. 
As the fermentation proceetls, and the bulk of the liquor 
in the cask diminishes, the superfluous portion of must, 
wdiich was made for this express purpose, must be 
poured in, so as to keep die liquor still near the bung- 
hole, When the fernieiitatioii iK'comes a little more 
languid, as may be known hy' diminution of the hissing 
noise, the bung is to be driven in, and a hole liored by 
its side, into wMcli a wooden peg is to he fitted. After 
a few days this peg is to be loosened, that, if any ma- 
terial quantity of air has been generated, it may have 
vent. The same trial must be made after successive 
intervals ; and there appears no longer any danger 

of excessive expiision, the spile may be permanently 
tightened. 

The wine thus made inus^remaiii during the winter in 
a cool cellar, as it is no longer necessary to provoke the 
fermenting process. If the ojierator is not inclined to 
bestow any further laliour or expense on it, it may be 
exauiined in some clear and cold day towards the end of 
February or beginning of March, when, if fine, as it 
will sometimes be, it may be bottled Without further 
precautions. 

To ensure its fineness, however, it is a better practice 
to decant it towards the end of December into a fresh 
cask, so as to clear it from its first lees. At this time, 
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also, the operator will be able to determine whetlier it is 
not too sweet for his views. In this case, instead of de- 
canting it, he wsfipNitir up the lees so as to renew the 
fermenting procOT, taking care also to increase the tem- 
perature at tbe same time. At whatever time the wine 
has been decanted, it is to be fined in the usual way with 
isinglass. Sometimes it is fcund expedient to decant 
it a second time into a fresh cask, and again to repeai^^* 
the operation of fining. All these removals should be 
made in clear, dry, and, if possible, cold weather. In ^ 
any case it must be bottled during the month of March. 

The wine thus produced will generally be brisk, and 
similar in its qualities (flavour excepted) to the wines 
of Champagne, with the strcngtli of the best Sillery. 

Inattention, or circumstances which cannot always be 
controlled, will sometimes cause it to^be sweet and still, 
and sometimes dry. 

In the former case it may be remanufactured the follow- 
ing season, by adding to it that proportion of juice from 
fresh fruit which the operator's judgment may dictate, 
and renewing the fermentation and subsequent treatment 
as before. In the latter' case, as its briskness can never 
be restored, it must be treated as a dry wine, by decant- 
ing into a sulphured cask, when it must be fineTl and 
bottled in tlic usual manner. Such dry wines are occa- 
sionally disagreeable to the taste in tw^first or second 
year, but are much improved by keeping. 

If the whole marc be allowed to remain in the juice 
during the first fermentation, the process will be 
more rapid, the wine stronger and less sweet ; but it 
will acquire more flfrs our. If the wine is intended to be 
very sweet as w^ell as brisk, the quantity of sugar may 
be increased to forty-pounds: if less sweet and less 
strong, the sugar may be reduced to twenty-five pounds ; 
it will then be brisk, but less durable, and ought to be 
consumed within a year. ^Vlien the quantity of sugar 
is thirty pounds, it will be, perhaps, better to use fifty 
pounds of fruit than forty as generally recommended.* 

* Maccullocli on Wine.making, 3d edition. 235. 

VOL. I. U 
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Wine may be made by nearly the same precess from 
miripe currants^ and unripe grapes. 

In this process it may be observe^lfcat no brandy is 
added to the wine after it is finished, afeiougli it is the 
invariable practice amongst makers of domestic wine to 
add it. Dr. MaccuUoch says that this practice has 
been introduced under the . mistaken notion of preventing 
^ines from turning sour, and enabling them to keep a 
longer time. But be says that this admixture decom- 
poses wine, and that although slow, the process is certain. 
The first and most conspicuous effect is the loss of that 
undelinable lively or brisk flavour, which all those who 
possess accuracy of taste can discover in French wines, 
or in natural wines. Brandy is not added to wines in 
France or Germany ; the finer wines, claret, Burgundy, 
and liock, arc totally destroyed by it. But tlie practice 
is universal in the wines of Spain, Portugal, and Sicily, 
which are intended for the English market. They are 
at first rough and strong ; but kept long enough in the 
cask they at length ameliorate; their elements combine 
intimately, and their aroma is developed. 

If, liowever, brandy, or, what is more general, com- 
mon malt spirit is to be employed, the quantity of sugar 
is to Ifc diminished at the rate of two pounds for every 
quart of spirit to be added. 

Wine from Ripe Gooseberries. 

This kind of w’ine may be made according to the same 
formula. Although the fruit should have been red, the 
wine will not be so : its tint will be a flesh colour ; for 
the red colouring matter is precipitated during the pro- 
cess. The following will not afford quite so good a 
wine as the preceding ; at least it will require a far lon- 
ger time to ameliorate, to the same degree of goodness. 

Ten gallons of gooseberries are to he bruised in a tub, 
and left so for twenty -four hours. The pulp thus* pre- 
pared is to be introduced, either at once, or in successive 
portions into a hair-cloth or canvass bag, and submitted 
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' to^ pressure. The matter remaining in the bag ia te be 
returned into the tub^ and five gallons •of tolerably hot 
wrater are to be j^red on ; the whole is to be well mixed 
up. After thus TCuudning in the tub w-^l eovered for 
about twelve hours^ the matter is to be press^ throuj^ 
tlie bag, and the liquor obtained is to mixed with &e 
original juice. The solid matter of the fruit is then 
worth very little^ and may be thrown away. 

In every five gallons of the liquor, consisting of the 
mixture of the original juice with the infusion, twelve* 
pounds of wliite sugar are to be dissolved perfectly. 

If the liquor be now left to itself, it will, after some 
hours, show symptoms of a commencing fermentation. 
In proportion as ^e fruit is npe the temperature of the 
weather ought to be high. Should it be very cool wea- 
ther, the liquor should be placed near the lire. If the 
gooseberries were unripe, or just ripening, the fermenta- 
tion w’ill take place at a lower temperature, and with 
more activity. 

The progress of the fe|Tn«ntation should be frequent- 
ly ascertained by tasting the liquid, it becoming conti- 
nually less sweet until at lengtli tlie sweetness totally 
disappears : at this period the fermentation is complete. 
"When the fruit has been over-ripe, or when the Weather 
is remarkably cool, the last portions of sugar remain a 
long time unaltered, and the fennentatiw is suspended. 
Placing the containing vessel near ^Hfe nre will always 
renew the fermentation, so long as this degree of heat 
is kept up the fermentation w^ill proceed. When the 
quantity of wine under fermentation is very considerable, 
it wiU generally keep up its own temperature. 

Should the season be so warm, and the fermentation 
so rapid, as to excite fears of souring, which, however, 
can never happen while the quantity is so small as ten 
or twenty gallons in each fermentjng tub, we can readily 
avert the danger by racking oft' from the lees, having 
first skimmed off the head of yest. 

When the fermentation has totally ceased, the wine is 
to be racked off as clear as it can be procured. To every 

V 2 
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five gallons of it two quarts of brandy^ or good old malt 
spirit^ are to be added^ well mixed^ and let to settle: 
for the spirit causes a separation of which previ- 

ously had, been in solution. After rablidence for per- 
haps a month;, the dear liquor is to be cautiously drawn 
off; introduced into a cask which it just fills ; and set 
by in a cool cellar for a ^eat length of time. It is 
seldom that the impatience and curiosity of inexperienced 
makers of domestic wines for family use can brook the 
• delay of keeping tie wine long enough to mellow suffi- 
ciently. The wine just described will require five years 
at least to be in its best condition^ and must have been 
kept in wood all that time ; it may then be bottled. A 
much shorter time will, however, render it tolerable. 

Although from the general directions already given it 
would be easy for the reader to make wine from any 
required fruit, it will, perhaps, be more satisfactory 
to lay down the proportions and details relative to some 
other wines, nearly following Mr. Carnell as to propor- 
tions. * 

Red Currant Wine. 

Bruise eight gallons of red currants with one quart 
of raspberries. Press out the juice ; and to the re- 
siduum after pressure (i. e. tlie marc) add eleven 
gallons of cold water. Add two pounds of beet root 
sliced as thin HyM^ible, and let them infuse, with fre- 
quent mixture, for twelve hours; then press out the 
liquor as before^ and add it to the juice. Next dissolve 
twenty pounds of raw sugar in the mixed liquor, and 
three ounces of red tartar in fine powder. In some 
hours the fermentation will commence, which is to be 
managed according to the details given for gooseberry 
wine. When it is perfectly over, add one gallon of 
brandy ; let the wine stand for a week ; then rack off, 
and let it stand for two months. It may now be finally 
racked off^ bunged up in the cask, and set by in a cool 
cellar for as many years as may be required to ameliorate it. 


* Tho quantity of ivine intended to be produced in all cades is 18 gallons 
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IThiie Currant Wine 

May be made, according to the same formula^ from 
white currants^Site gallons^ white gooseberries one gallon^ 
white sugar twenty-five pounds, white tartar an ounce, 
bitter almonds two ounces, water nine gallons, brandy 
one gallon. The beet root 4 of course to be omitted. 

Jilack Currant Wine 

Is to be formed according to the same formula, by 
using black currants six gallons, strawberries three gal-- 
Ions, raw ^ugar twenty-five pounds, red tartar four ounces, 
cold water ten gallons, brandy three quarts. 

Strawberry or Raspberry Wine, 

Bruise six gallons of either fruit ; press out the juice ; 
on the marc pour seven gallons of water; infuse for 
twelve hours, and press out the liquor. Add the latter 
to tlie juice, and mix with them six gallons of cider. 
Dissolve in the mixture sixteen pounds of raw sugar, 
and three ounces of powdered red tartar. It is now to 
be set to ferment ; the rinds of two lemons jpid two 
oranges cut off thin, as well as their juice, maybe thrown 
into the fermenting vessel, and wheq 4ihej>rocess is over, 
the rinds may be removed. Tiiree^H^ons of brandy 
are to be added at the proper time. For raspberry wine, 
a gallon of juice of red and white currants ought to be 
substituted for a gallon of the water above directed. 

Elderberry Wine, 

To be made according to the process for currant 
wine, from elderberries ten gallons, water ten gallons, 
sugar forty-five pounds, red tartar eight ounces, ginger 
root sliced four ounces, bitter* almonds three ounces 
brandy one gallon. The ginger root and bitter almonds 
may be allowed to infuse in the liquor while it is fer- 
menting ; they are tlien to be removed. 

u 3 
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Damson or Cherry Wine, 

Eight gallons of the fruity with abotU one eighth of 
the stones broken^ water eleven galldilis^ sugar thirty 
pounds, red tartar six ounces, brandy one gallon. Press 
out the juice, and infuse the water for twenty-four hours 
on the marc, so as to obt^n flavour from the stones. 
Then proceed as in other cases. 

Mead or Metheglin {white). 

The juice expressed from two gallons of white cur- 
rants, boiling water fifteen and a half gallons, honey 
thirty pounds, tartar three ounces. These are to be 
well mixed by constant Stirling for a quarter of an hour, 
and then allowed to ferment. When the fermentation 
is complete, and the liquor clear, one gallon of brandy 
is to be added, and it is to be immediately bottled. In 
a few months it will be fit for drinking, and will sparkle 
in the glass. Some, however, prefer having it as a still 
wine, and use it as a summer i-aught mixed with water. 

Red Mead * 

May be made by using six quarts of red currants, 
and twe of black, instead of the foregoing two gallons of 
white currants, along with a pound of beet root cut into 
the thinnest slic ^s ^ Some persons make mead on the 
large scale, for s^ of mere honey and water, without 
fruit ; but the Article which is thus produced, is flavour^ 
less and heavy, and is by no means in general request. 

Cider White Wine, 

A mixture of apple juice sixteen gallons, honey sixteen 
pounds, white tartar four ounces, cinnamon broken, 
cloves, and mace, of each one ounce. Enclose the aro- 
matics loosely in coarse canvass ; and suspend them in 
the liquor while it ferments. The fermentation being 
over, add one gallon of rum. 
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Spruce Beer* 

Although this beverage is known under the name of 
beer, it is in a wine as much as many others that 
are acknowledged as such. * It is of two kinds^ brown 
and white ; the latter is by far preferable^ and is made 
as follows : — ^ 

Take seven pounds of the cheapest loaf sugar ; dis- 
solve it in four gallons and a half of hot water. When 
the temperature has fallen to blood heat^ mix in about four 
ounces of essence of spruce, and dissolve it perfectly by 
agitation. Then add half a pint of good solid yest from 
a brewery, and mix thoroughly. A fermentation will 
soon commence which, if ii^^be summer, will rapidly go 
through its stages ; but if in winter, must be maintained 
by keeping the cask in a warm apartment. When the 
fermentation very perceptibly subsides, ‘the liquor is to 
be drawn off, the cask well washed, and tlie liquor re- 
turned. A second fermentation, inconsiderable in de- 
gree, will take place, and when this diminishes the liquor 
is fit for bottling. The bottles should be wired down, 
and laid on their 'Sides until the liquor becomes brisk 
and in high order. This will be known by a trial of a 
bottle ; and it then becomes prudent to set tliQ bottles 
on their end lest they should burst. Wlien kept too 
long in this posture the beer is apt do become flat ; in 
w'hich case the bottles must be pUpd on their sides 
again. 

Brown spruce beer may be made exactly according to 
the same formula, except that in place of white sugar 
an equal weight of molasses or treacle is to be made use 
of. 

Ginger Beer. 

This also should be considered a kind of wine ; it is 
made as follows : — Take two dunces and a half of the 
best ginger, reduced to a coarse powder. Pour on it 
four gallons of bofllug water, and let them stand until 
cold. The liquor is then to be strained through a tamie 
V 4 
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or flannd. In this are to be dissolved four pounds of 
loaf-sugar ; and half a pint of solid yest is to be added> 
along with two ounces of cream of tartar. If the 
weather be not sufficiently warm^ the task containing 
this mixture is to be set near the fire^ so as to excite a 
brisk fermentation. As soon as this subsides^ the liquor 
is to be racked off clear, the cask washed out, the liquor 
returned, and allowed to work a day or two longer. It 
is then to be drawn off, without agitation, into strong 
bottles or earthen jars, wliich, when well corked, are to 
‘be wired down. 

This beverage, if in good order, froths high in die 
glass when ^loured out, and retains its carbonic acid for 
a length of time! Ginger iias this remarkable property 
of occasioning a high, close, creamy head upon all effer- 
vescing liquors. An extemporaneous and pleasant imi- 
tation of ginger beer is generally made by dissolving 
tliirty grains of tartaric acid with a quarter of an ounce 
of white sugar in half a pint of water. With this solu- 
tion are to be mixed six or ten grains of finely plbwdered 
ginger ; and afterwards twenty-four grains of bicarbon- 
ate of soda in finest powder. The whole is instantly to 
be well mixed up, and drank while effervescing. 

Wine from Fine-leaves. 

Not only does the fruit of the vii»e afford wine, but 
even its leaves, shoots^ and tenelrils^ are capable of 

being converted to this use, l)r. Macculloch says, 
chemical examination has prpKpd that the young shoots, 
the tendrils, and the leaves of the vine, possess properties 
and contain substances exactly similar to tbe crude fruit. 
It was no unnatural conclusion that they might equally 
be used for the purposes of making wine. Experiments 
were accordingly instituted in France for this purpose, 
and they have been repeated here witli success. * From 
vine-leaves, water, and sugar, wines have been thus pro- 
duced in no respect differing from the produce of the 
immature fruit, and consequently il|iembling wines of 
foreign growth.” The leaves of the claret vine produce 
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wine of a delicate red colour. The leaves may; be taken 
at any period from vines which have been cultivated for 
this purpose^ and from which no fruit is expected. The 
leaves are best when young, and must be plucked with 
their stems. Forty or fifty pounds of such leaves being 
introduced into a tub of sufficient capacity, seven or 
eight gallons of boiling water are to be poured on them^ 
in which they are to infuse fol* twenty*four hours. The 
liquor being poured off, the leaves must be pressed in a 
press of considerable power ; and being subsequently 
washed with an additional gallon of water, they are again 
to be pressed. The sugar, varying from twenty-five to 
thirty pounds, is then to be added to the mixed liquors; 
and the quantity being made up to ten gallons and a 
half, the process recommended in the case of gooseberries 
is to be followed. 

llaisin Wine. 

Take twenty-eight pounds of raisins picked from the 
stalks. Let them be chopped into small bits with any 
proper instrument^ and thrown into a deep tub or bucket. 
l*our on them three gallons of tolerably hot water, and 
let them stand for twelve hours. Throw the whole into 
a hair-cloth or canvass hag, and with a press of sufficient 
power force out the juice. On the marc pour two gal- 
lons more of hot water, and after twelve hours press 
out as before. Mix the two liquors ;4ldd three pounds 
of white sugar, and dissolve it perfectly. A fermentation 
will set in ; when over, the liquor is to be racked into a 
clean cask, and left bungeHl up for three months, after 
which it is to be again racked. A quarter of an ounce 
of isinglass dissolved in a little water or wine is to be 
mixed with it, and the whole returned into the cask. 
Being closely bunged, it is to remain for twelve months, 

after which it may be bottled. The cask should be fulL 

• 

Wine from unripe Grapes, 

As no bad flavoi(|' is communicated by the husk or 
stem of tjhe grape, this fruit may be used in any stage 
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of immaturity in which it is most conveniently obtained* 
Grapes of different degrees of maturation may even be 
mixed together ; nor is it requisite to attend to the se- 
lection of any particular variety. If fruit raised out of 
doors is to be used, it will be preferable to wait till the 
grapes show a tendency to ripen, or till the advance of 
the cold season sho^s that no farther change can be ex- 
pected. The proportions and treatment are precisely 
similar to those laid down for the gooseberry. (Mac- 
culloch). 


Section IV. 

CIDEa AVI) l>£RRT. 

These favourite beverages are, through some singular 
fastidiousness of arrangement, generally separated from 
the class of liquors called wines. The fermented liquors 
made from the juice of currants, gooseberries, ami 
various other fruits, to which sugar is added ; and from 
the juice of grapes to which sugar is not added, or at 
least seldom, are aU named wines. AVliy tlie fermented 
juices of apples and pears should not be admitted to the 
same class is not obvious : in their nature they seem to 
be e^ervescing wines, just as much as champagne, 
although not so strong, and more sour and sweet. It 
will suffice to de^pbe the process for making cider ; for 
the same descriliSli will equally apply to perry. 

The apple consists of woody fibre, as its solid fabric, 
containing various substances ; sugar, water, malic acid, 
and yest, are the chief. The yest, as in the grape, is 
not in contact with the sugar and water ; but is contained 
in different depositories : hence the juice while in the 
apple iloes not ferment. 

In an early number of the Philosophical Transactions, 
we finJ the following observations on the apple trees 
from which the best cider can be obtained, in a commu- 
nication from Mr. Richard Reed of Herefordshire, the 
county which, of all others in En^nd, afibrds the best 
produce. The best cider I ever had was red-streake 
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grafted on a gennct-moyle stock t for as those kinds 
agree best, and the trees so grafted seldom canker, so the 
fruit is far milder, and, being ripe, both rich and large, 
and good to eat ; and the cider is smoother, and abates 
in strength and harshness of that on the crab, and needs 
less of mellowing before making, the stock in some de- 
gree altering and reclaiming, the nature of the fruit. 
For an apple is best grafted on a crab, which gives acri- 
mony and quickness to the fruit, so a crab (and the red 
streake is no other) grafted on an apple, receives thence 
gentleness, softness, size, and an excellent alloy to the 
sharpness, and (as Mr. Evelyn calls it) the wickedness 
of the fruit/' * 

In a later volume of the Philosophical Transactions, 
we find a paper communicated by the Rev. H. Miles, 

on some Improvements which may be made in Cider 
and Perry,” from which it would appear that so much 
care in the selection of the fruit is by no means neces- 
sary. The design of the paper is to invite gentlemen, 
after the example of a practice that lias long obtained in 
Herefordshire, to attempt an improvement of their waste 
lands, by planting such kind of fruit trees, as are men- 
tioned, in hedges and all barren places. The following 
is the account given in the abridgment of the Trarisact- 
ions by Hutton, 

Extract from a manuscript writt6|^657-8, by Dr. 
John Beale, F.R.S. concerning an e^lHTent liquor made 
of a mixture of rough pears and crabs. The author 
undertakes to evince that crabs and wild pears, such 
as grow in the wildest and barren clifts, and on hills, 
make the richest, strongest, the most pleasant and lasting 
wines that England yet yields, or is ever like to yield/' 
— I have so well proved it already,” says he by so 
many hundred experiments in Herefordshire, that wise 
men tell me, that these parts of England are some hun- 
dred thousand pounds sterling the better for the know- 
ledge of it.” He mentions of these kinds of austere fruit, 
the Barland pear and the Bromsbury crab, and intimates 
• rhiloaoph. I'rana. by Hutton, &c. i. 581. 
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that though the discovery of them was but tlien lately 
made, yet they had gotten a great reputation/" He adds 
the croft crab and wliite or red horse-pear excel them, 
and all otliers known or spoken of in other countries/’ 
Of the red horse-pear of Felton or Longland, he observes 
that it has a pleasant masculine vigour, especially in 
dry grounds, and has a peculiar quality to overcome all 
blasts/’ Of the quality of tlie fruits he says, such is 
the effect which the austerity has on the mouth on tast- 
ing the liquor, that the rustics declare it is as if the roof 
were filed away ; and that neither man nor beast care to 
touch one of these pears, though ever so ripe/' Of the 
pear called imny-winter, which grows about Rosse in 
that county, he observes ** that it is of no use but for 
cider ; that if a thief steal it, he would incur a speedy 
vengeance, it being a furious purger ; but being joined 
with well chosen crabs, and reserved to a due maturity, 
becomes richer than a good French wine ; but if drank 
before the time, it stupefies the roof of the mouth, 
assaults the brain, and purges more violently than a 
Galeiiist/' Of the quality of the liquor he says, ac- 
cording as it is managed, it proves strong Rhenish, Bic- 
rack, yea, pleasant Canary, sugared of itself, or as rough 
as thq fiercest Greek wine, opening or binding, holding 
one, two, three, or more years, so that no mortal can yet 
say at what age At is past the best. This wc ran say 
that we have klSP?4t until it bum as quickly as sack, 
draw's the flame like naphtha, and fires the stomach like 
aqua vitae." He says ‘‘ that he made trial at liis own 
house with wine dTlay, by a merchant of Bristol highly 
extolled, which compared with a liquor made of crabs 
and wild pears was so much inferior, in the judgment 
of all, that the comparison was ridiculous." And he 
further relates that a great planter had then by him 
many tuns of liquor made with this mixture of fruit, 
that carried the applause from all palates ; and that all 
his common hedges yielded him store of the said fruit/’ 
To recommend this easiest, cheapest, and most profitable 
kind of agriculture, as he calls it, he says that the best 
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of these pears grow on very bare and sandy hills, or 
vales ; crabs on any mound or bank that may be raised 
on a heath ; that one pear tree ordinarily bears yearly 
forty or seventy gallons statute-measure, and some seven 
times as much. Since I undertdok this argument, we made 
in one year 50,000 hogsheads, and this shows the hardi- 
ness of the fruit. Let our no^le patriots weigh this, the 
art of raising store of rich wines on our common arable, 
on our hills, and waste grounds, the charge a trifle, the 
pains small, the profit incredible. For some uses the 
shadow of the orchard brings on the grass a fortnight 
the sooner, as commonly for ewes and lambs.” * 

These quotations are of great consequence. If the 
facts are truly stated, and I have no doubt that they are, 
as they correspond with my own experience to be stated 
hereafter, they prove how much in error those persons 
are who are particularly solicitous about the nature and 
quality of the apple or pear which is to be made use of 
for the manufacture of cider or perry. I by no means 
wish to be understood to mean that mere crabs will pro- 
duce liquor which will prove jdeasing to all palates ; but 
thtft mere crab cider will please many ; that by peculiar 
management it may be fermented down into a strong 
spirituous liquor ; and that a large intermixture of crabs 
with apples of any other quality or pears will afford 
excellent and well-flavoured liquor. 

The instructions given by Mr. fl^Urght for making 
cider are, as far as they go, excellent; and before we 
enter any farther into the subject, it may be necessary 
to lay them before the reader, who will be much struck 
with the difference of his statements. ' 

The merit of cider vrill always depend on the proper 
separation of the fruits ; those only whose fruit is yel- 
low, or yellow mixed with red, are proper to make the 
fine cider ; those whose flesh aryl rind are green are 
very inferior. The fruit should remain on the tree 
until a slight shake will disengage them. Faeli kind 
should be kept separate in layers, eight or ten inches 

• Phil. Trans, by Hutton, &c. ix. 165. anno 1745. 
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t^ick^ exposed to the sun and air^ and not pressed until 
they are perfectly mellow, without being decayed. Ex- 
cept the fruit can be exposed to a free current of air, 
they had better not be put under cover ; but where this 
can be effected it is an improvement. Fruit continues 
to improve as long as to increase in colour without de- 
caying, and before grinding tliey should be carefully 
examined, and any green or decayed fruit carefully 
separated from them ; this will not only greatly improve 
the flavour of the cider, but prevent too gre^t a degree 
of fermentation. Eacli kind of fruit shoiild be ground 
separately, or mixed only with such as become ripe at 
the same time. By a judicious mixture of fruits the 
requisite qualities of richness, astringency, and flavour 
are obtained, w'hich seldom can be had from one kind. 
In grinding, the fruit should be so reduced that the rind 
and kernel should be scarcely tUscemible. In such a 
complete mixture it seems probable that new elective at- 
tractions will be exerted, and compounds formed which 
did not exist previously to the fruit being placed under 
the roller. The process of slow grinding with frOe 
access of air gives the cider good qualities it did not pos- 
sess before, probably by the absorption of oxygen. Tn 
procure very fine cider the fruit should be ground and 
pressed imperfectly, and the pulp spread as thin as pos- 
sible, exposed tq the air, and frequently turned during 
twenty- four houri, to obtain as large an absorption of 
air as 2>ossible. I'he pulp should be ground again, 
and the liquor formerly expressed added to, by which 
the liquor will acquire an increase of strength and rich- 
ness. Whilst fermentation is proceeding the casks 
sliould be ke])t in the open air, or in airy sheds, and 
racked when it becomes clear : before this it is useless to 
rack, as the fermentation begins again. The instant fer- 
mentation stops, which may Imj known by the cleaniess 
of the liquor, it should be drawn off into a clean cask, 
and the lees put into flannel bags ; the clear liquor from 
those sliould be returned into the cask ; but it must have 
great attention paid to it, that it has not tlie least ten- 
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dency to become acetous^ which it will fi-eq^eutly do in 
forty-eight hours ; if so^ it must on no account be added 
to the cider in the cask. ^ If the cider after being racked 
remains bright and quiets nothing more is to be done 
until spring; but if a scum collects on the surface^ it 
must be immediately racked off into another cask^ as 
this would produce bad efFcct| if suffered to sink. If a 
disposition to ferment with violence again appears^ it 
will be necessary to rack off from one cask to another as 
often as a hissing noise is heard. When cider is not 
disposed to ferment^ it is probable that a small quantity 
of yest or the lees of good cider will produce that effeetj 
which is desirable before the commencement of cold wea- 
ther. In April the cider should be racked into the casks 
in whicli it is to remain. They should be previously 
well scalded and dried, and filled nearly to the bung, 
and stopped closely, if all danger of fermentation is over ; 
but not so tightly as to endanger the casks in case of a 
renewed fermentation. Cider which has been made 
from good fruits, and properly manufactured, will retain 
a considerable portion of sweetness in the cask for three 
or four years. It is usually in the best state to be 
bottled at two years old, when it will become brisk and 
sparkling, and if it possesses much richness will j-emain 
with scarcely any cJiange for twenty or thirty years, if 
well corked. The specific gravity of ^he juice of any 
apple recently expressed indicates witli^^ considerable ac- 
curacy the strength of the future cider.’' 

The care directed by Mr. Knight ’for selecting and 
collecting the fruit may be necessary for producing the 
kind of cider that is valued in certain districts ; but that 
it is not essential for obtaining excellent cider, for very 
general use, is abundantly proved by the observations 
which have been already quoted, and by the practice in 
Ireland, As to his manner of conducting Uie ferment- 
ation and his after-treatment, there can be no doubt of 
its conduciveness to produce a certain quality of cider; 
but much less delicacy of treatment, and less rigid ob- 
servance of his precautions, will produce a beverage of a 
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degree of excellence which need ecftrce^ be siir|>lissed; 
Beside^ we must recollect that as cider is not valued Ibr 
the quantity of alcohol whicht.it contains, but for ile 
delightful rnHange of sweetness, sourness, and sub-acerb- 
hy, extent of fermentation is of little importance, pro- 
vided that the liquor has been so far decomposed as to 
furnish sufficient carbonic acid to saturate the water of 
the apple juice. It is then sprightly, and sufficiently so 
for a state intermediate between bottled cider in high 
order and draught cider. It has this advantage also, 
that if left exposed to the air for a short time during its 
use at table, it does not become in the least vapid, for it 
continues to ferment. The chief objection to the use of 
cider in diis state is, that it is not clear. This is a 
defect which offends the eye, but scarcely the taste, un- 
less the fermentation is altogether too young, and that 
the liquor is actually loaded with turbidity. And we 
must remember, that age and transparency are not re- 
quisites for the excellence of cider in all countries, i;^ 
being in some parts of the world quite common to use It 
while half fermented and a little turbid. 

The chief machinery necessary for the manufacture 
of cider are, a mill for grinding the apples, and a press 
for separating the juice ; along with a proper supply of 
vessels for the fermentation, racking, and storing. In 
Herefordshire, ^ mill made use of is tlie common 
vertical millstoiftF moving in a circular stone trough. 
The millstone shmid be made of gfanite, but by no 
means of as this is readily acted on by the 

malic acid." Jrjwhy be four feet ib diameter, and one foot 
in thickness. The stone moves vertically in the trough 
where the apples are screwed, one apple in depth at first. 
It is moved round by a hprse, the principle being the 
same as the crushing mill, commonly used for a variety 
of purposes. 

In Ireland, a very mill is made uee of. It 

is composed of two horkontal rollers Of hard wood placed 
about the distance of one or two inches asunder, and so 
connected by toothed wheels their ends, that when 
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iet in motion i!hoy mOire in dirOctiontt ooftfr^ to oach 
ot^er. Into eaoh of theso Ti^oodon cyliiMenf are hanw 
tnered square studs of iion^ like naiUtod iion^ mad\ in 
01 ^ manner in which the pins are driven hrlo the cylin^ 
der of a barrel-organ^ forming complete and regulin* 
tanks iSi round the Cylinder. Bnt ^ese ranks arC sU 
disposed^ that the pins of one Cylinder do not oppose 
pins of the other, but pass immediately beside thenf 
or trough them. Thus, if there be 100 ranks on eadr 
Cylinder, the distance between each rank on one cylinder * 
will be just enough to permit a rank on the other c^liil* 
der to pass through. It is obvious from this arrange-^ 
inent, that an apple thrown between the two 'cylinders 
turning in contrary directions will be tom into minute 
pieces in a moment. Yet this mill never reduces the 
apples to so smooth a ptdp as Mr. Knight declares to he 
necessary. And it is even common to heat the pulp, 
with wooden pestles, after it has passed through the 
mill, so as to reduce it much smaller. The iron 
{dns remain so short a time in contact with the apple 
juice that no impregnation takes place by the metal. 

The press in Herefordshire is a humification of the 
Common screw press, the screw being vertical and the 
pressing hoards horizontal. Intd the cross-holesW the 
screw levers are inserted. The pulp is contained in 
hair-oloth bags. ^ 

. In Ireland, the press is altogether dilmhBnt. A floor of 
strong planks, set on stone masonry, i% first constructed. 
Round this floor a rim of plank is ritfsCd to prevent the 
juice from running to waste. A vertical stout pillar of 
wood 8tand$ beside the floor, into which is movahly in** 
sorted one end of a lever of the second order. At the other 
end of the lever is applied a sufixcient manual power ; 
and in the proper situation the lever is made to act on 
pressing hoards, between which and the floor are placed 
the hair-cloth bags containing the pulp. The lever is 
kept to its duty by causing the end forced down by the 
assistants to be caught in a fork, and held there by .a 
pin in a liole, until forced below the next hole. 

VOL. I. X 
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It is not considered a good plan to prOss out the juice 
from the apples as soon as they are ground in the mill. 
According to the season and degree of ripeness the juice 
should remain one^ two^ or three days on the marc or 
residue. If the season be summer and the fruit not 
ripe^ one day will be sufficient; if autumn^ and the 
fruit quite ripe, three daysr^may be allowed. There are 
several reasons for this mode of proceeding ; because by 
allowing the juice to stand on the marc, the flavour of 
r tlie pippin is extracted ; the fermentation is the sooner 
excited ; and the juice is more easily and copiously separ- 
ated by the press. But in warm weather^ if the juice 
be suffered to remain too long on the marc^ the vinous 
fermentation is endangered^ and a stage partaking of 
both the acetous and putrefactive kind is likely to set 
in. While the apple is yet unripe^ its juice when 
extracted will contain an abundance of natural yest ; 
and hence the action of the additional portion of 
yest remaining in the marc would be too energetic. 
Experience proves that these positions are well found- 
ed : for apple-juice extracted from fruit not quite ripe, 
in summer begins to ferment in a few hours after it 
has been pressed ; whereas the juice of perfectly ripe 
apples* such as we obtain in the middle of autumn, will 
not ferment for several days, even when kept in a warm 
room. , 

' In Herefordsmfe and Devonshire they are very sob’- 
citous about the quality of the apple from which cider is 
to be made. In parts of Ireland, where as fine cider is 
made as in any part of the world, and where the common 
Enghsh cider would not be drank, owing to peculiarity of 
taste, they pay very little attention to the nature of the 
apple. They conceive that a mixture of every sort of apple 
produces the best cider ; and they always admit a propor- 
tion^f crabs. 1 have i^ade cider from all kinds of apples ; 
and although I am convinced that the quality of the 
apple makes some diflerence in the quality of the cider, 
1 do not believe that it is of near so much importance as 
the manipulation of the process. 1 have made good 
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cider from wildings, and almost as good from nearly 
tliorough-bred crabs. The taste, it is true, is very sour, 
and less sweet than English cider : but this is matter of 
fancy ; and a relish for rough cider once acquired, the 
sweet kind loses much of its attractions. Owing to a 
considerable admixture of crabs, the Irish cider is dways 
more sour than the Englisl^ and this is a quality, wh£n 
not too predominant, for which it is valued by ^ 
natives. 

As soon as the apple-pulp is brought from the mill, if 
it be allowed to drain without pressure, the juice which 
thus flows spontaneously will afibrd mudi better cider; 
and the same observation applies to the wine made from 
the spontaneous flowings of the grape. The pulp, by 
pressure, will stiU afiPord an excellent cider. The marc 
which remains after pressure, if infqsed in boiling water, 
allowed to remain for two days, and then pressed out, 
will aflbrd a liquor which when fermented is an inferior 
kind of cider formerly called ciderkin ; this is used as a 
common drink, or for servants. At present it is called 
watcr-cider. 

For making perry, the pears should not be quite ripe ; 
and the admixture of some crabs will add much to the 
sprightlinesB of the taste. Perry is generally considered 
inferior to cider. It is diought by some to resemble 
champagne more than gooseberry-wipe does ; and it is 
said, when of the best quality, to haVe%een at times sold 
instead of champagne. The produce of pears is greater 
than that of apples. * 

It will save some subsequent trouble if, in the pressing 
out the juice, the action of the press be applied gra- 
dually, and very slowly increased. In this way the juice, 
at first running muddy, will at lengUi come off perfectly 
transparent. 

The changes which take place during the proews for 
making cider are well charactei^sed by the phenomena. 
If an apple be cut, it at first appears perfectly white ; 
but after a while it becomes brownish. In same 
manner, if a quantity of apples be suddenly crushed, and 
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as snddenly^ expressed^ the ^ice is at first transparent 
and little coloured; but after exposure to the air its 
colour deepens to brownish yellow ; it becomes muddy ; 
it runs into the vinous fermentation^ during whidi file 
thuddiness cracks in streaks^ begins to subside^ and at 
length, when the fermentation is nearly over, the matter 
which caused the muddines» all collects at the bottom in 
the form of a suhtile sediment of a brownidi colour. 

All this might be explained in the following manner ; 
^While the apple is yet whole, the sugar dissolved in the 
juice is not in contact with the yest, and therefore therb 
is no fermentation excited by their co-existence. Or we 
may suppose that the yest is not active until it is ex- 
pos^ to the action of the air, and has absorbed oxygen, 
as was found to be the case with grape-must by Gay- 
Lussac. The apple being encased in a tough impermeable 
skin is protected from the contact of file atmosphere. 
But when the juice is expressed, the natural yest, which 
up to this time was inactive, and was held dissolved in 
the juice, now absorbs oxygen, becomes insoluble, excites 
fermentation, separates in flocks, and subsides as a Bedi*^ 
meiit. Meanwhile the saccharine solution has undergone 
the changes already described in the chapter on the vinous 
fermentation, the results being carbonic acid and alcohol. 

The fermentation of dder should never be allowed to 
be complete. It is^yalued for its sweetness : if the sugir 
be all decomposed, there is certainly a greater portion of 
alcohol produced, hilt this is an ingredient little valued in 
cider. TVhen the fermentation is complete, the liquor is 
sour and rough, and by no means desirable. In this state 
it is sometimes kept for the use of servants, because in its 
preparation it gives so much less trouble. 1 have con- 
verted apple-juice into a real dry wine by urging the 
fermentation until all the sweetness disappeared: the 
wine resembled the worst kind of Cape Madeira, but 
not until it had been two years in bottle. 

In any case the quantity of alcohol is inconsiderable ; 
and when it is distilled off, uij^ess frequently and care- 
fully rectified, it is of an excej^ngly bad qu^ty. Vine- 
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g»r is a more abundant ingredient in dder^ #nd tliemore 
especially if it have been permitted to remain long on its 
own deposit of yest^ or on its marc. By long ke^nng 
in half-Blled vessels^ and sooner if the cider be wealc^ a 
total conversion into vine^ may be effected. This 
vinegar, when sufficiently formed, is of an exodlep$ 
quality. • 

The average of several trials whidi I made of the 
quantity of juice obtainable from one hundred weight 
(112 pounds avoirdupois) of apples was eight gallons# 
The apples had, in all cases, been wdl crushed a^d 
pressed. One hundred weight of apples will be com- 
posed of about 600 in number when the apples are large, 
and of about six times that number when they are of 
the smallest size. 

In summer, before the apple is ripe, the natural yest 
of the fruit seems to be by far more active than in au- 
tumn when it is perfectly ripe, even making allowance 
for the difference of temperature/ From my trials 1 am 
induced to think that the cider made in the latter part 
of the summer is better in quality than that made at a 
more advanced period of the year, but that it requires 
more skill in the management of the fermentation. The 
juice pressed from the fruit not perfectly ripe, although 
sourish at first, becomes sweeter during the fermentation. 
The fermentation at this early part of the cider season 
is by far more active, and is completed in a much shorty 
space of time. I have completed th^ whole process from 
the pressing out of the juice to the bottling of the cider 
in the space of four days during summer ; and in three 
other days it was fit for drinking, of a delightful flavour, 
highly effervescent, and almost perfectly transparent. 
When made in summer, it must be fermented in small, 
divided quantities : the fermentation of much at a time 
endangers tire spoiling of the whole, by turning it into 
vinegar, or even communicating a putrescent smell. It 
wifi be also necessary to rack it off continually fr(uu the 
lees, so as to moderate fermentation. Lately it haa 
been announced that finely powdered pliarcoal, ti^OFnin 
X 3 
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and well mixcdj has the effect of checking inordinate 
fermentation of cider^ and that it communicates no ba^ 
taste. The test by which we may know when the fer- 
mentation is completed is the clearing of the liquor in 
consequence of the subsidence of the flocks or muddiness. 
WTiile carbonic acid continues to be extricated rapidly, 
the bubbles, by their asceni), prevent the subsidence of 
the sediment. When it is perceived that the liquor is 
clear, it may also be inferred that it is tranquil, and then 
St should be decanted from the yest, and bunged up in a 
cask with a vent-peg, to be opened occasion dly, to per- 
mit the discharge of carbonic acid, which will continue 
to be formed for a considerable time. The cask will be 
the best mode of keeping the cider, if it is to be pre- 
served for a length of time : but if it be intended for 
speedy consumption, it should be bottled as soon as it is 
clear, and the bottles kept on their sides for a week, 
when the cider will be found in high order and excellent 
It is, however, so much more easy to manage the 
process towards the latter end of autumn, that the months 
of October and November are always preferred. At this 
season the yest of the apple is by no means so active ; 
and its activity is still farther diminished by the re- 
duced temperature. That the yest is really less active 
in its nature appears from the fact that exciting an arti- 
ficial summer temperature in the liquor does not produce 
an immediate fermentation, and sometimes not, even 
for several days ; aUhtmgh the juice expressed in summer 
begins to ferment almost as soon as obtained. In autumn 
the fermentation is languid and slow ; it takes a vast 
deal more time in running through its stages ; it clears 
more slowly ; and will remain in wood or in glass with 
much less risk of bursting. In my processes for making 
cider, I found that the sweetest apples were far from 
affording, the best cid^. Were I to consider nothing 
but flavour, I would prefer to use two thirds of sweet 
apples, including all those us^d as eating apples, and 
one third of wildings, or degenerate 

crabs. The latter impart a Rasing liveliness to the 
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taste ; and the acidity will be found not too gi*eat for 
many palates even if the quantity of crabs be one half. A 
due admixture of every quality of apple, perhaps, affords 
the best cider : that made altogether from crabs clears 
with great difficulty. 

Keeping the apples for some time before they are 
ground does not deterioratjp them for the purpose of 
making cider. This is a great advantage ; for the wind- 
falls may be collected day after day until a sufficiency 
be obtained to feed the mill. ^ 

Notwithstanding the extensive scale on which cider is 
generally manufactured in the cider countries, it is by 
no means necessary ; and it is quite possible to make it 
in small quantities of as excellent a quality as is procur- 
able in any other manner. The superabundant apples 
of a moderately large garden may he economically con- 
verted to this use, and without a great deal of trouble. 

The machinery necessary for making cider on this 
domestic scale is simple, and easily obtainable at a small 
expense. The following answers the purpose as weU as 
more costly apparatus : — 

A tub is to be procured, made of strong staves : the 
bottom is to be much thicker than usual, and the peri- 
pheral edge of it must be at least half-inch thiqk? where 
it is let into the chimb. The iron hoops must be strong, 
especially the two lower ones on the chimb. This tub 
is to answer the purposes of a crushing-trough : it must 
sustain the strokes of a heavy pounder, and hence the 
necessity of its being made as strong as possible. The 
diameter of the bottom of the tub should be only eigh- 
teen inches ; its height about the same. 

The next article is the pounder. This is to be made 
of any hard wood. Its shape may be easily conceived, 
by imagining a cone about the size of an ordinary loaf 
of sugaf, with a handle, proct^ding from its apex, of 
about four feet in length. The base of tlie cone should 
be perfectly flat. 

The press which wjfE' be found most convenient is the 
common square cloth^*|n:ess. It consists of a rectan* 
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horizontal board three feet in lengthy a foot and, a 
hs^dn^readth^ and at least four inches in thickn^ai 
At each end of this^ and midway in the breadth^ is erect- 
ed a perpendicular square pilkr, the transverse section of 
which is about four inches square : the height of eacfi 
pillar is three feet. From the tpp of one pillar to the 
other is extended a cross bar of considerable scantling; 
not under six inches square^ and through the middle of 
this is a hole with a concave screw^ which receiv^ the 
convex screw that constitutes the press. This perpendi- 
'eular convex screw is attached at its lower end to a pressing 
boardj which slides up and down between the two pdlars, 
and has had square pieces cut out of its ends to receive 
the pillars^ which by this contrivance keep it always in 
its place^ while it follows the screw in its ascent or de- 
scent. The pressing board follows the screw^ because 
the latter is so attached that it can turn freely in the 
pressing boards but cannot be drawn out. The pressing 
board is made equally thick with the rectangular board 
which constitutes the basis of the whole press. The 
screw, near where it is inserted into the pressing boards 
is made to swell into a bulb ; and through this are two 
cross holes to admit an iron bar, for the purpose of act- 
ing as a lever in working the press. The whole is made 
of hard wood, iirmly put together by dove-tails, and 
strengthened jwith iron cramps. The pressing board 
may be screwed down e>er until it meet the bottom 
board ; or it may be screwed up until it arrive at the 
top cross bar. 

It is obvious, from the construction of this press, that 
if a bag of apple-pulp be submitted to its action, the 
juice wiU be forced out, but will run over its bottom 
board, and go to waste. In order to prevent tliis, a tin 
tray is made use of. This tray is rectangular, its area 
is a little less than that of the pressing board ; it is shal- 
low, its rims being mfiy about two inches in height. 
Proceeding from one side, corresponding with the front 
of the press, a pipe emerges, so that whatever juice is 
forced through the bag of pu|{» wUl trickle down the. 
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sides of the hag, will be received in the tray, and, fVoi^ 
this will flow through the pipe into a vessel pladtMl W 
neath. The pipe is somewhat bent downwards, for the 
purpose of more freely ddivering itself. It is to be 
observed that when a bag of pulp is to be pressed, it 
must be set standing on its end in the middle of the 
tray, and immediately under Ihe screw above. The bag 
need not be tied round its mouth, but only folded 
over loosely ; the pressing board will keep it sufficiently 
tight. The bag may be made of strong canvass or hair- 
cloth strongly sewed with double thread, or pack-thread. 
These are the chief articles of apparatus required for do- 
mestic cider-making ; but some observations on the man- 
ner of conducting the process on the small scale may be 
necessary. 

In crushing the apples, it will not answer to tlirow a 
number of them into the tub at once, and to commence 
pounding them. In this way vast labour would be ex- 
pended in doing the business very badly. The proper 
mode is to throw in half a dozen flrst, and crush them 
well, which will be done with three or four strokes of 
the pounder ; then another half dozen may be thrown 
in, and similarly treated. When there is so much pulp 
in the tub as to embarrass the further crushing* of the 
fruit, it must be transferred into any other wooden vessel. 
The apples being all reduced to a tolerably small pulp, 
the next part of the process is to express the juice. The 
pulp thrown into the canvass bag is to be put under the 
press, and the juice forced out by a gradutd and steadily 
urged action of the screw. In this way the juice may 
be drawn out perfectly transparent ; but if the screw be 
urged suddenly, or by starts, the juice will be muddy, 
and the quantity of lees will occasion some loss of cider. 
It will be found also that when the pressing board can 
be forced no tighter, by leaving it untouched for a few 
minutes it will be easy to force it a little more ; and 
by repeating this process a much greater product of 
juice may be obtained than if force enough had been 
at flrst to endan^ the press. 
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Having procured the necessary quantity of juicG' 
next step is its fermentation. A very convenient fer- 
menting apparatus will be the cask recommended in the 
section on domestic brewing : see page 207. The cask 
set on its end should he filled With apple-juice through 
the cork-hole at the top, and it may be left to ferment 
at the natural temperature of the air, should it be 
not under 60° in the shade. If the air be lower than 
that degree, the cask must be placed near the fire. In 
some hours (many will elapse if the month be Novem- 
ber, and especially if it be cold {qt the season,) the fer- 
mentation commences, the head of yest rises up through 
the cork-hole, is retained by the chimb, falls back into 
liquor for the most part, and runs again into the cask, 
leaving the true yest on the top outside. This arrange- 
ment succeeds better in the beginning of September ; 
but if the season be much more advanced, it will be 
better not to fill the cask entirely. In this way the yest 
will not be thrown out of the liquor, in which, at this 
cool season, its presence is so necessary to continue the 
languid fermentation that alone can be expected when the 
quantity is small. If there were some hundred gallons 
in one body under fermentation, the case would be dif- 
ferent, ^ and it might be an object to remove some of the 
yest, so as to restrain an inordinate action. In cider- 
making, any degree of fermentation that does more than 
generate a due quantity of carbonic acid, to impregnate 
the liquid for the purpose of taste, is injurious. It need 
not possess any intoxicating quality ; an agreeable taste 
is the only quality to be expected from it : and this will 
be attained by fermenting until the excessive sweetness 
of the apple is removed, and is replaced by the sharp- 
ness of the carbonic acid, which just at that period will 
have been generated in sufficient quantity. The pleasing 
sourness of the malic arid wiU remain unaltered ; and if 
the cider, when finished, comprises tlie three qualities of 
sweetness, sharpness, and acidity, without a predomin- 
ance of any of them, the fermentation may be considered 
to have been of the most successful kind. The criteria^ 
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by which the liquor may be known to be sufficiently 
fermented^ have been already explained. In a large 
vessel, not full, a burning candle may be let down ; if it 
bum there, the fermentation is over. As soon as the cider 
has ceased to ferment, it is to be drawn off the lees by 
boring a gimlet^hole at the bottom of the cask a little 
above the chimb. The liquor, as it runs out, is to be 
received in a clean cask, which when full is to be bunged, 
and may be kept for draught. Or, after remaining in 
this cask for two or three weeks, it may be drawn off 
and bottled, when it will soon get into good order. If 
the cider be made in cold weather it will require a lon- 
ger time to clear ; and the same will happen if there 
had been a very considerable ratio of crabs amogst the 
apples. A little dissolved isinglass added will soon clear 
it ; but this tends to flatten. These> and a variety of 
minor circumstances, can be only learned and pronded 
for by practice. 

This apparatus will be found capable of doing a 
greater quantity of work than might be anticipated : one 
man employed in pounding the fruit, while another 
presses and otherwise assists, will produce ten gallons of 
juice in the day. The same apparatus succeeds admir- 
ably for bruising and pressing gooseberries, currants, 
raspberries, cherries, and various other fruits, from which 
domestic wines arc manufactured. The press is the 
same as that used for pressing clothes, a convenience 
which no house should be without. Tjie cost of such a one 
as has been above described is about three pounds. The 
tin tray will not give any ill taste or metallic impregna- 
tion to acid juices in the short time that they are passing 
through it; but if allowed to remain long in contact 
with the tin, a slight taste will be communicated. After 
the apples have been pressed, they may be economically 
pounded a second time, when they will afford a second 
product of juice. 
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CHAP. JX. 

VINEGAR-MAKING. 

In the chapter on fermentation, th^ general outline of 
the process and theory of n&iking vinegar has been given. 
It 'will here be necessary to enter more into the details, 
and to describe the different modes by which it is ob- 
tained on the large scale, as well as on the scale which 
may be suitable to the purposes of domestic economy. 


Section T. 

vinegar obtained by fermentation. 

For making malt vinegar the process made use of is 
very like the first stages of the brewer's operations The 
malt is ground, and mashed with hot water. The wort 
is then cooled on the usual cooler, fVom which it is 
transferred to the fermenting tun, where being mixed 
■with yest it ferments. The fermentation being over, 
the liquor is transferred to smaller vessels. These are 
arranged in an apartment kept warm by means of a 
stove that will be described hereafter : the temperature is 
maintained ever until the acetous fermentation is com- 
plete, and perfect 'vinegar is formed. This requires 
several months, more or less, according to the tempera- 
ture and the strength of the liquid. It would require 
years to acetify it to the same degree, but that tlic sour- 
ing is assisted by introducing into the casks, along witji 
the wort, a quantity of the residuary fruit which has 
served for making domestic wines, or which is preserved 
by the vinegar-maker fjom one process to another in his 
own factory for this purpose. It is called rape : its 
use is to act as an acetous ferment, and thus inoculate 
the wash witli sourness, it being well impregnated with 
vinegar, and continually kept so. Occasionally, also, other 
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Tegetable substances impregnated with vinegar are used 
as acetous ferments. They all abridge the tith6 neces- 
sary for acetification> which without them would be 
considerable ; and the process would be more liable to 
failure. 

Another mode of conducting the acetiiication is to 
transfer the wort^ after it has undergone the vinous fer- 
mentation, into casks. The bung-holes of these are lefi 
opm, and merely covered loosely with tiles. The casks 
are then exposed to sun and air for a great length of 
time, until the acetification is perfect. The introduction 
of stoves has superseded this mode. The stove has 
greatly abridged the time, and has rendered the process 
much less liable to failure. 

In either method of proceeding, as soon as tlie vine- 
gar has arrived at its greatest degree ^of sourness, the 
process should be stopped ; for if continued the sourness 
woidd gradually diminish, and would at length totally 
disappear, and give place to putrescency. In order to 
prevent the occurrence of this injury, the vinegar must 
be racked off its lees, just as ale or wine would be ; for 
the lees, in any of the three cases, will continue* to act 
on the liquor greatly to its detriment unless removed. 
IV’ith a view of still more effectually removing this in- 
jurious matter, as well as for the purpose of rendering 
the vinegar transparent, a clearing process is adopted, 
the same in its principle and practice as that made use of 
of by the brewer or wine-maker. Isinglass is dissolved in 
a small quantity of the vinegar, and the solution is mixed 
with the remainder. The whole is then allowed to 
subside ; and as soon as it is sufEciently^ clear, it is 
racked off, and is then fit for sale. Some manufacturers, 
however, do not use isinglass, but prefer clearing their 
vinegar by age. They conceive that by spontaneous 
subsidence they produce a better ^^ticle for keeping. . 

On an average, it may be stated that one barrel of 
good malt is capable of producing thirty gallons of good 
house vinegar. The quantity of water used for the 
mashea should be calculated accordingly. 
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In the making of malt vinegar, a mixture of raw com 
will nei^er lessen nor deteriorate the product. IThe 
grinding of the grist should be conducted precisely in 
the same manner as has been already described in the 
chapter on brewing. When raw com is used, the heat 
of the water used in mashing must be lower than when 
malt alone is employed ; and the rules laid down for 
brewing with mixed ana uninixed grists apply here 
equally. The relative quantity of grist and water are 
to be the same as already directed for making strong 
porter ; the stronger the wort, the more acid will be the 
vinegar. Weak worts are soured in a shorter time, and 
at a lower temperature than when the wort is strong. 
The heat of the mash liquors, and the lengths drawn 
are to be the same as for strong porter ; but they should 
be so calculated that no boiling down will be necessary. 
Hops have been recommended by some makers of 
vinegar as calculated to conduct the acetifying process 
to the end without any taint of putrescency ; but if the 
storing have been rightly managed there will be no taint 
of this kind, and hops will be but a needless expense. 
'When tlie relative quantity of water to the grist has been 
too great, the strengtli of the wort Inay be brought up 
by the addition of sugar. The temperature of tlie wort 
when^he yest is added must vary according to the tem- 
perature of the weather, as is the case in the brewing 
process. The heat maintained in the stove should vary 
with the strength of the wort: if the heat be such in the 
stove as will inspire a temperature of 75° or 80° in the 
vinegar, it having been made of the sacdiarine strength 
already described, it will be sufficient. The length of 
time required for the maintenance of this temperature in 
the stove depends on the strength of the wort, and on 
the manner in which the vinous fermentati^ had been 
conducted. If the fermentation had been so' managed as 
not to generate any acidity in the tun, it will require the 
longer time in the^tove ; and this will be an advantage. 
It is to be kept in mind that vinegar is formed from 
alcohol in this process : the greater the quantity of alcohol 
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present in the fermented wort, or rather wash, the greater 
wiH he the quantity of vinegar produced wheR^the pro- 
cess is finished. This being the case, it is obvious of 
how much importance it is to conduct the vinous fer- 
mentation in such a way as. is most conducive to the 
production of alcohol. But there is a limit. It has 
been shown in the chapter on fermentation that although, 
when wine and vinous liquors ^are converted into vinegar, 
it is the alcohol which suffers the change, we are not to^ 
infer from this that the ^inore alcoholic the liquor the 
better it will be for vinegar. The truth is, that if it be 
too alcoholic it will not acetify at all ; for the presence 
of much alcohol acts as a counteractor of the acetous 
fermentation. 

The following is the process made use of, on the large 
scale, for preparing raisin vinegar, an article which sells 
at a higher price than malt vinegar, it l)eingj5Upposed to 
be a purer and better flavoured manufacture. Sugar is 
used as well as raisins to afford the fermentable basis. 
The fermenting tim is charged in the following manner:— 
To every hundred gallons of water, one hundred pounds 
of raisins and the same quantity of sugar are added, both 
of which arc preferred of a bad quality for cheapness. The 
raisins arc not bruised or cut j for they are used in so 
many subsequent processes that the whole of the soluble 
matter is eventually extracted from them. The mixture 
of water, raisins, and sugar is made at such temperature 
that the resulting degree will be 6 ’ 5 ° or 70 °, according to 
circumstances. The mixture is then well roused up, and 
ill some hours a fermentation spontaneously arises^ withoat 
the addition of any yest ; for the raisins contain the rn- 
tural yest of the grape, and^ it is ready to become active 
when it is presented to the proper substance to act upon. 
The vinou|. fermentation then proceeds : the temperature 
rises more or less as the quantity is very large or mode- 
rate, but not at all if the quantfty is small. It ought 
not to rise higher than 85 °. The fermentation continues, 
according to the state of the weather, about three or four 
days. Meanwhile the liquor, which had marked perhaps 
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45 on Dicas*s saccharometer^ has no# h^ tUennata^ 

15 or li^; helow which it ought not to fall. 1*^ 
mentation is then immediately checked^ by racldhlig 
the wash into another tun^ where it remains for two or 
three days. It is then let into cask-shaped vessels, each 
capable of holding about 300 gallons. These vessels ai# 
constructed as follows: — The cask stands bn its endf 
at about two thirds of its whole height from the ground 
is placed a false bottom pierce^ith holes ; and there is 
a lid which shuts down toleil^j^ close on the top of the 
cask. All above the false is filled with what is 

called rape, which in general means the residuum of any 
fruit when the juice is* extracted; but in this case is 
raisins which had served originally for mashing with 
sugar and water, and which have parted with their sac- 
charine matter. A long line of these casks being arranged 
close to eadi other, and each having a layer of rape on 
its false bottom, they are filled with the wash in the 
following manner : — The first is filled entirely ; the 
second is filled only to the height of the false l^ttom ; 
the third is filled entirely ; and the fourth only to the 
false bottom ; and so on alternately. This is the arrange- 
ment for the first day ; but were the liquor left in this 
state for any considerable length of time it would become 
overheated, owing to the inordinate energy of the aceti- 
fication, and the whole would run into the putrefactive 
fermentation. To pre^*ent this, a change is made every 
day. On the second day, liquor is drawn oul of the 
first or full cask until its surface falls as low as the false 
bottom: what is thus drawn out is poured into the 
second, which had been only full to the false bottom, 
but which with this addition is now entirely full. The 
same change is made in the whole series ; and every day 
the liquor is made to circulate by these mttns. The 
apartment in which the series of casks is arranged is 
warmed by a fire kept constantly burning. The fire- 
place is a kind of furnace, the Hue of which proceeds 
horizontally through the whole extent of the apartment 
or stove, as it is called; and having arrived at the end, it 
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luju^ Tound over the former^ and proceeds s^^ain 
ikH^hble way until it arrives at tlie furnace, where it 
diftcwges into a vertical flue. Thus the whole heat 
extricated from the burning fuel is carried through the 
flue; it passes through the brick- work of which it is com- 
posed, and warms the air of the apartment. But as 
brick-work is a bad conductor of heat, this plan is less 
advisable than another which is adopted in other vinegar 
manufactories. The fun^e is so contrived that it heats 
a metal conduit which 4|j|Nbis in the cool air near the 
mouth of the furnace, i&d then passes on to the stove- 
room. The furnace heats the air in the metal conduit ; 
the air being thus rarified ascends into the stove-room ; 
cool air from without enters, becomes heated, and passes 
upwards. Thus a continual current is established, which 
both heats the stove and ventilates it.at the same time, 
an object of the greatest consequence in preventing any 
putrid tendency. It is surprising how small a quantity 
of fuel affords the necessary temperature by this mode of 
applying it, and how bad a quality of fuel will succeed. 
I have seen a mixture of about equal parts of bad cinders 
and ashes answer for supplying tlie furnace, with a little 
coal occasionally. The proper temperature to be main- 
tained is about 80% and this must be kept up for about 
three months, when the vinegar wdll be sufficiently soured. 
^J'he vinegar is then to be drawm off^ a solution of isin- 
glass is to be well ihixed with it, and after due subsid- 
ence, the liquor, now perfectly clear and bright, is to be 
let into casks, wdiich are to be bunged down. The 
article is then ready for sale. 

The rape used in this process is kept for a succesMon 
of other processes : it will last for many years ; and indeed 
ever until it is completely melted down and wasted 
away. Fdfhierly, vinegar was made by leaving a sac- 
charine solution in a cask which.had frequently served 
for making vinegar. The timber became impregnated 
with vinegar ; timber itself has some efficacy in exo4- 
ing fermentation ; and hence, thus impregnated, 
came an active acetous ferment. Such also is, probably, 
voL. 1 . Y 
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the action of the rap.e; it being composed of 
matter of the raisin strongly pickled with vinegar.’^iP^ 
it does act powerfully as an acetous ferment is obvijmS 
from the fact that the vinous liquor drawn from the fer- 
menting tun will by itself remain sound and free from 
acidity for a great length of time ; but in a day or ttvo 
after it has been poured on^the rape the sourness becomes 
perceptible. So energetic is it also, that if the liquid 
were not circulated every day in the manner described, 
it would in a short time putrefy. And if during the 
circulation, the rape lying on one of the false bottoms 
should he left dry, by the vinegar having been with- 
drawn and not replaced, the rape will heat in a few hours 
so hot that it can scarcely he endured by the hand : it 
will very speedily become putrid, and will in all respects 
resemble rotten manure. So great is the tendency to 
putrefaction, that if there is not free ventilation in the 
stove the vinegar will be inoculated with putrescency; 
and it will acquire an unpleasant smell and taste in a 
very short time. 

As vinegar may he produced from all saccharine sub- 
stances, and as the number of the latter is so consider- 
able, it is obvious that the sources from which vinegar 
may be obtained must be numerous. Many of them arc 
sufficiently economical. We may avail ourselves, for 
instance, of sugar itself, and form a vinegar from it pure 
in proportion as the sugar hail been so. The follow- 
ing process succce'ls well, and is so easily conducted, that 
it may be successfully adopted in domestic economy. It 
is often attempted by good housewives ; but for want of 
attention to a few particulars, easily understood when 
pointed out, it does not always succeed. 

To make sugar vinegar on the small scale, , take eight 
pounds of the worst quality of loaf sugar : dissolve it in 
six gallons of hot water ; introduce the solution into a 
deep vessel, which will be the better if it narrow^s to- 
wards the top. Wlien the solution has cooled to about 
blood heat, mix intimatately with it about half a pint,pf 
the best and stlffiest yest. If in summer, a fermentation 
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^j ^ .^iyontaneously arise after a few hours, which will 
by tlie appearance of a scum of froth over the 
i^fkce of tile liquor. This will increase for a few days : 
minute air-bubbles will ascend from all parts of the 
liquor towards the surface ; the sweetness will gradually 
lessen day after day ; and at length it will disappear 
so perfectly that the taste w^l not be in tlie least sweet. 
As soon as this has happened, the fermentation which of 
late had been declining will be totally at an end. The 
head of frotli, which is In fact yest, and will answer as 
such for otlier purposes, has partly at tliis period sub- 
sided to the bottom ; but part still floats, and this ouglit 
to be removed with a scummer, or by other means. The 
vinous liquor is then to be ‘decanted from the sediment 
in the bottom. By this time there will remain of the 
liquor about as much as will fill a fiva-gallon cask with- 
in two or three inches of its bung-hole, for it ought not 
to be quite full. The cask, with its bung-hole merely 
covered by a bit of slate or tile, is to be exposed either 
to the sun, or kept in a kitchen beside the fire, which 
is a preferable method, as a uniform temperature is thus 
kept up. After a few weeks, more or less according to 
the heat, the liquor will be found somewhat sour : the 
sourness will continually increase ; and in aboirt eight 
months it may perhaps be perfectly acetified. If the 
liquor be now decanted from a new sediment that has 
been deposited, which may be readily done by boring a 
gimlet-hole near the bottom, it wdll^be found perhaps 
sufficiently transparent. If not, let about a quarter of 
an ounce of isinglass be dissolved in a sufficient quan- 
tity of the vinegar, and let the solution be mixed with 
all the rest. After agitation, let tlie vessel rest : intro- 
duce it into the same cask, well cleansed ; bung it up, and 
leave it at rest for a fortnight. The vinegar will now 
be perfectly transparent : it will have very little colour ; 
and it may be drawn off at the gimlet-hole, and bottled. 
The bottles ought to be kept in a cool place ; and if 
they should show syinntoms of change after some 
mdnths, such as the formation of a gelatinous substance 
y 2 
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in the vinegar, the latter should be decanted off, 6tr4|i^^ 
and again bottled, Tliis process is to be repeate^^ 
often as the coagulum appears ; and troublesome as it 
may be, it must be done with every vinegar, whether 
home-made or purchased. The formation of the coagulum 
is not a defect in the domestic process, but is incidental 
to all vinegars made by fermentation ; it is less likely 
to occur in wine vinegar, because it is the purest species, 
and in large volumes of vinegar than in small. 

It has been stated, that when the yest is added to the 
solution of sugar, a fermentation will spontaneously arise 
if the season be summer. If it be not summer, espe- 
cially if it be winter, it will be necessary to keep the 
liquor beside the fire during the whole period of tlie 
vinous fermentation, as well as during the progress of 
acetiheation. 

Vinegar made according to tlie foregoing method may 
be considered as of medium strength : it is by no 
means the strongest that it is possible to procure. A 
stronger vinegar may be made by using a greater 
proportion of sugar in the first instance. But much 
more time will be required for acetification, and 
there is a greater chance of failure in the hands of 
the inpi^pcrienced ; in other words, tlie application 
of scientific knowledge becomes necessary to overcome 
the difficulties, and obviate the risks which may occur. 
There are two ways, which may be practised, of in- 
creasing the strength of vinegar made according to the 
foregoing or any other process ; they are equally simple, 
and certain of success. The first was recommended by 
Homberg, and was founded on a fact discovered by 
Stahl. 

Expose a vessel of any kind containing common 
vinegar to the cold of a very frosty night ; next morn- 
ing a quantity of ice will be formed in it, which, if 
removed and thawed, will be found to be pure water. 
The vinegar being freed from so much water, will, conse- 
quently, be more acid than before. The same process may 
be repeated on it so as to obtain a new portion of ice%s 
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as is necessary, until a sufficiency of water has been 
l^oved, and the vinegar has been sufficiently concen- 
trated.* A kind of analysis of the vin^ar thus ti^es place, 
the water being separated much in the same manner as 
happens when sea- water is frozen ; for the ice consists 
of fresh water, and what remains unfrozen is much more 
salt than before. In the case of vinegar, however, we 
must observe, that the more frequently it has been 
frozen the greater will the actual loss be ; for although 
the first portions of ice are water, the latter portions, 
will become more and more acid: hence the concen- 
tration must be stopped at a certain point. In this way 
exceedingly strong vinegar may be obtained from the 
weakest specimens. 

The other mode of strengthening vinegar is to dis- 
solve sugar in it. The sugar either, passes at once into 
vinegar, or undergoes the previous process of the vinous 
fermentation, which Is improbable. Be the manner of 
the change what it may, it is certain that the sourness of 
tlie vinegar very soon begins to increase : after some weeks 
the taste of the sugar cannot be recognised, and the acidity 
of the vinegar is much augmented. It will not answer 
to add toe much sugar at once, for the very excess 
would prevent its own acetifi cation. The temperature 
ought to be kept up. According to M. Cadet^Gassi- 
court, good vinegar may be at once made by mixing 
together 124 parts of sugar, 868 parts of water, and 
80 parts of brewer's yest or bakej's leaven, exposing 
them to the air, and filtering the liquor at the end of a 
month. 

Very strong vinegars are made in France by adding 
some concentrated acetic acid and alcohol to the vinegar 
of Orleans. Such are sold at a high price, t 

Excellent vinegar may be obtained from tlie juice of 
various fruits. There are some fruits, however, the 
juice of which is so little saccharine, tliat sugar must 
be added in order to produce sufficient acidity : this is 

• Memoirs of Frenrh Academy, 1739. 
f Thenard, TraiU de Chimie, in. 40G. 

Y 3 
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the case^ for instance^ with currants and gooseberrii6«> 
which are commonly used for making fruit vinegar. 
For the sake of economy it is usual to employ the fruit 
for the double purpose of making wine and vinegar. 
For the former the juice is made use of, for the latter 
the pulp and husk are employed ; and with this intent 
they are infused in hot water and strainetl ; to tlie 
strained liquor sugar and yest are added, and tlie fer- 
mentation is allowed to proceed in the maimer already 
described. There is little economy or advantage of any 
kind in these methods. 

.. The juice of good apples contsuns a sufficiency of 
sugar to afford tolerably good vinegar without any ad- 
dition. Cider may be acetified by introducing it into 
a cask which it does not quite fill, and which has served 
previously for holding vinegar, although this latter con- 
dition is not altogether indispensable. If the cask be 
placed in a warm situation, its bung-hole being merely 
covered by some loose covering, the cider will soon 
begin to sour, and after six months or more it will be 
converted into V|negftr. It should then be racked off, 
and kept either in bottles or a cask, taking care to decant 
it whenever a coagulum appears. Cider- vinegar is par- 
ticularly “giibject to this coagulnm. If the cider had 
been strong, the vinegar will be proportionately so, and, 
indeed, will be strong enough for all purposes : in this 
case a greater length of time will be required for aceti- 
fication, probably a year or even two might be necessary. 
Should the vinegar prove weak, it may l)e strengthened 
by the cautious addition of small quantities of sugar in 
the manner already described, waiting for the acetifi- 
cation of each addition before anymore is added. Cider 
that has not kept well and has soured will be tlie most 
economical and convenient for conversion into vinegar ; 
the conversion will also be effected in a shorter space of 
time. Any sort of wine, whether foreign or domestic, 
tliat has not turned out well, may also be readily con- 
verted into vinegar, by infusing it on pounded goose- 
berries, currants, raisins, or tlie marc remaining after 
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wine-making process ; then straining it olF, and 
CKposing it^ as already described^ to air and sudicient 
temperature. 

In France vinegar is made from poor wine; and it is 
considered purer than any other kind, and is generally 
stronger than the vinegar of this country. The follow- 
ing is given in an early ^lume of the Philosophical 
Transactions, as the method practised in France : — 

They take two large casks, within each of which they 
put at the bottom a trevet, whicli must be one foot 
high, and as large as the size of the cask permits ; on 
this trevet they put vine twigs, whereon they lay a 
substance called rape, with which they fill both vessels 
within half a foot of the top. This rape is nothing 
but the w'ood or stalks of the clusters of grapes dried 
and freed from the fruit. The trevet and the vine 
branches are put at the bottom of the casks, only to keep 
the rape from settling at the bottom : it is this rape 
whicli alone heats and sours the wine. The two vessels 
being almost quite filled with the rape, one of them is 
filled up with wine, and the other owjyjlialf full for the 
time ; and every day they draw by a cock half the wine 
that is ill the full vessel, therewith quite to ^ up the 
other that is but half full, observing int€flH|»ngeable 
turns of filling and unfilling the vessels. OVdinarily, 
at the end of two or three days, the half-filled vessel 
begins to heat, and this heat augments for several days 
successively, continuing to do so till^the vinegar is per- 
fectly made ; and the workmen know that the vinegar 
is made by the ceasing of the heat. In summer it is a 
work of fifteen days ; in winter it proceeds more slowly, 
and that according to the degree of cold weather. 

When the weather is hottest the wine must b6 
drawn twice a day, to put it out of one vessel into 
the other. It is only the half-filled cask tliat beats, 
and as soon as they have done filling up, its heat is 
choked and stopped for the time, and the other cask, 
which is unfilled, begins to heat. The full vessel is 
quite open at the top, but a wooden cover is put on tlie 
Y 4? 



S2S VlKEOAR-lfAKINa. 

vetsel that is but half full. The b(^t wine m^ea lhe 
' best vinegar ; but yet they make goO^ 
that is turned. 

The wine in changing leaves a certain grease^ 
which sticks partly to the sides, of the cask (and that 
they take care to remove clean away), partly to the 
rape, so that if they cleans^ not the rape from it almost 
every year once, the wine turns into a whitish liquor, 
which is neither wine nor vinegar. At the time when 
^ tliey pour the wine out of one vessel into the other, a 
scum arises on the top of the vessel, which must be 
carefully taken away. In the casks which have never 
served for this purpose before, the vinegar is made more 
slowly than in such as have been used. 

As soon as the rape is separated from its grapes, 
which is done immediately after vintage, it is carefully 
put up in barrels, lest it take air and heat itself, and be 
spoiled. Ilaj)e will serve a year more or less, provided 
care be taken to clear away every morning with a piece 
of linen the grease that is on the sides of the vessel, and 
with a little broom that which swdms on the top of the 
liquor. The rape may be freed from its grease with 
water, robbing it between the hands.’' * 

This jMlteess is almost exactly the same as that given 
by BoerMave in his Elements of Chemi.stry, and is one of 
the best known. It illustrates the tlteory of acetous 
ferments. 

MM. Prozet and Parmentier give the following ac- 
count of the manner of making vinegar at Orleans, a 
place famous for the excellence of its vinegars: — The vats 
which are employed contain about eighty-eight imperial 
gallons ; those which have already served for the prepat- 
ation of vinegar are preferred : they are called (mh'eit de 
vmaigre) mothers of vinegar. On the upper part each 
has an opening of inches diameter, which is never 
closed. They are generally arranged in three ranks, 
one above another, in an apartment which is without any 
hrein summer, hut in winter is heated to the temperature 

* Hutton, ShAW, and Poarson’s Phil. Trans, abridged, i. 470. 
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of ., 72 ^ "or 77°- Into each vat or mother are poured 
twettty-two gallonif of good vinegar boiling. Eight days 
after, 2*2 ^Uons of depurated wine are poured in : in 
eight days more the same quantity of wine is again 
added, and so on until the vats are full. In fifteen days 
after this, the vinegar is made ; nevertheless they draw 
off but one half of the contei>|8 of each vat. To each vat 
they then add 2*2 gallons of wine every eight days, as 
already described. But it sometimes happens that the 
quantity of wine added is more or less, and the intervals 
at which the new portions are poured on differ from 
those described. All this depends on the progress of fer- 
mentation. To learn the stale of the liquor, the vinegar- 
maker plunges a staff down into the vat : he judges that 
the fermentation is active when the staff comes up 
covered with scum or flower of vinegar ; a fresh por- 
tion of wine is then added. Such is the process followed 
in France for making the best wine-vinegar. 

There are two kinds of wine-vinegar prepared in 
France called white and red. The white is made with 
white wine, or with red wine soured on the marc of 
white grapes. The red is made by the acetification of 
red wine. 

In order to deprive red vinegars, even tHjj&eepest, 
of their colour, M. Figuier employs animal CTiarcoal, 
that is, bones calcined out of contact of air until 
they become black. AFhat is called in commerce ivory 
black ]|| prepared in this way. It js, however, to be 
observed, that bones calcined to blackness are not animal 
charcoal, although they contain it ; they also contain 
phosjdiatc and carbonate of lime. By digestion in di- 
lute muriatic acid these two earthy salts are removed, 
and the animal charcoal remains tolerably pure. 

The following experiment of M. Figuier proves the 
effect of animal charcoal in the decoloration of deep 
vinegars : — A litre (2*1 1 wine pints) of red vinegar and 
45 grammes (600 grains) of bone charcoal were left 
to act on each other in the cold, in a glass vessel, often 
shaking them for twenty-four hours. The vinegar soon 
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began to grow pale, and in two or three days it became 
quite colourless. It had lost neither taste, smell, nor 
acidity. He then prepared some pure animal charcoal 
by washing away the earthy salts with muriatic acid. 
A litre of vinegar will only require 24* grammes (470 
grains) of this animal charcoal in order to completely 
deprive it of colour.* 

Milk has the property not only of removing the colour 
from red vinegars, but at the same time of clarifying 
them. For this purpose a very small quantity is re- 
quired : they are to be shaken together and allowed to 
deposit. The sediment is easily separated, t 

Vinegar is purified for plmrmaceutical purposes by 
distillation. If the distillation be conducted in a com- 
mon copper-headed still and pewter worm, the resulting 
vinegar will be impregnated with both of these metals, 
if tliere was any quantity of oxido on the surfaces ; if 
not, the vinegar will not in the* least degree act on the 
clean metallic surfaces. In the distillation of vinegar, 
the first product is alcohol : for the original acetification 
is never so perfect as to convert the whole of the alcohol 
into vinegar. The alcohol comes ovei with a little vine- 
gar andj^much water. By rectification from hydrate of 
lime, barely in saturating quantity, alcohol will be 
produced in such quantity as will generally pay the ex- 
pense of tlie fuel. After the alcohol very weak vinegar 
comes over. By degrees the vinegar comes over more 
and more strong, until the wliole procurable quan- 
tity has been obtained. But, unfortunately, in propor- 
tion as it comes over strong, it acquires a less fragrant 
smell, and a less agreeable taste. At length the smell 
and taste become decidedly empyrcumatic ; and if we 
still urge the distillation, we obtain pyroligneous acid 
precisely the same in all its characters as that obtained 
by the distillation of #vood. The same tar makes its 
appearance, and the same inflammable gases. At this 
time the acid which comes over is exceedingly strong. 


* Annales de Ch'im Ixxix 75. 
t Thcnard, 'rT.-iitc do Chimie, iii. 495. 
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The origin of the empyreuma is the great quantity of 
vegetable matter, wliich the original vinegar contained, 
consisting chiefly of what is vaguely termed extractive 
matter, and some unaltered saccharine matter, with one 
or two other ingredients. ' These not being volatile, 
tlieir relative quantity is continually increasing, until at 
length the contents of the sjill become so diick, that 
burning is the consequence, and the same products make 
tbeir appearance as when any other vegetable substance, 
which is not volatile, is exposed to a higher temperature 
llian its constitution can endure without a subversion of 
its affinities. It is plain, therefore, that the method of 
})urifying vinegar by distillation is uneconomical, as the 
strong part of the vinegar remains in the still until it is in- 
jured, and the strongest part until it is actually destroyed* 
In the distillation we find that the wjiole of its veget- 
able matter is not detained in the still ; for the vinegar 
wliich comes over has •carried a portion along with it, 
niul is easily detected. This is found a great inconve- 
nience when the vinegar is used for pharmaceutical pur- 
poses. ’ 

Vinegar is often adulterated by fraudulent persons 
wdth one or other of the mineral acids. Altli|j[i;tgh the 
presence of these acids is readily rccognisable'^Jjp dis- 
tilled vinegar, it is much more difficult in common vine- 
gar, which, containing vegetable matter in a state of 
intimate combination, will present appearances, when 
tests arc aiiplied, that would be very aj)t to mislead per- 
sons who are not practical chemists. It w'ould, there- 
fore, be of little use to describe the method of detection 
to any hut chemists, and to those it would he supei- 
fluous. 

Vinegar wdll keep long in proportion as it has been 
manufactured well. The objects to be accomplished by 
the exertion of the manufacturer’s, skill are the produc- 
tion of as much alcohol from the saccharine substance 
made use of as can he obtained, and tlie total conversion, 
if possible, of the alcohol into vinegar. The perfection 
of the process is to eliminate all the vegetable matter 
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which is not converted into acetic acid as much as 
possible : if this be effectually performed^ the vinegar 
will keep many years^ and it will even be continufdly 
improving. If much vegetable matter be contained in 
the vinegar when it is sent out of the manufactory^ and 
especially if in small volume^ a singular kind of coagu* 
lum is formed^ resembling a skin often an inch thicks 
and having a gelatinous feel with considerable consist- 
ence. This is called mother of vinegar. When formeil 
it should be separated, for this removes one source of 
spoiling. Notwithstanding the great bulk of this coa- 
gulum, there is really very little solid matter in it. I once 
dried a sheet of it, and thus obtained a skin nearly as 
fine as gold-beater*s leaf : it was transparent, of a brown 
colour, and was exceedingly light. 

Section II. 

VINEGAR OBTAINED BY THE DESTRUCTIVE DISTILLATION 
OF WOOD. 

If a piece of green wood be introduced into an iron 
retort or other close vessel, the retort bedded in a com- 
mon cQigl fire, and a receiver applied, it will be found 
that in, proportion as the wood heats, the water which 
constitutes its natural juices will distil over, and drop into 
the receiver. This water almost immediately changes 
its nature, and becomes first acerb, and tlien sour to the 
taste : it comes ^^ver impregnated with a dark oil, which 
soon puts on che appearance of thin tar, and, in fact, is 
such ; part of the tar floats, part dissolves in the liquor ; 
but the greater part sinks to the bottom of the liquor. 
Meanwhile gas, consisting of carbonic oxhl^, carbonic 
acid, carbureted hydrogen, and bicarbureted hydrogen, 
is generated abundantly. At length the liquor which 
comes over is very acid ; but its acidity is in some mea- 
sure disguised by the strong taste of the tar, which is 
dissolved in the liquor, and gives it a reddish colour. 

It is easy to trace the theory of these changes. The 
wood chiefly consists of oxygen, hydrogen, and carlwn. 
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in certain proportions^ and in a certain state of combin- 
ation. The elements separate during the heating of the 
wood^ and they recombine immediately after in different 
proportions^ and give rise to new substances. Part of 
the oxygen and hydrogen combine and form water. An- 
other part of the oxygen and hydrogen combine each 
with a portion of carbon, ai^ form two sets of com- 
pounds, carbonic oxide and carbonic acid, with carbureted 
and bicarbureted hydrogen. Another portion of the car- 
bon and oxygen, with a very small quantity of hydrogen, 
then combine, and produce acetic acid. The remainder 
of the carbon and hydrogen, with a very small portion of 
oxygen, also unite and produce the peculiar tar. The 
water, acetic acid, and the tar, all distil over together, in 
the form of what is called in commerce pyroligneous acid. 
The acid which comes over towards tlie end of the dis- 
tillation is the strongest portion ; no doubt because the 
water which the timber contained has been at tliis time 
all volatilised. 

The name given to this liquor by the French chemists 
was pyroligneous acid ; but it was announced by Four- 
croy and Vauquelin that it is not an acid sui generis, or of 
a peculiar nature, as had for some years before ^leen sup- 
posed. They determined it to be merely aC^tic acid 
disguised by tar. But this was by no means a new dis- 
covery. Glaulier had ascertained the same thing two 
centuries before ; for in describing tlie carbonisation of 
wood, he notices this acid liquor, and calls it vinegar. 
The fact seems not to liave been generally known ; for 
Ilomberg stated something similar to the French Aca- 
demy in 1701 and Boyle details some experiments 0:1 
a spirit Miwn from box-wood, in which he at length 
detected an acid which " was in scent strong of vinegar, 
so tliat had 1 not known how it was obtained I should 
have suspected it to be acetum rqfiicatum/^ t 

Vinegar, whether obtained by fermentation or by the 
distillation of wood, is a dilute acetic acid, tliat is, a mix- 
ture of a very concentrated, pungent, and inflammable 

♦ Mfiinoires de I’Acad. 1701, p. 288, f Works by Shaw, ill 386. 
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acid called the accticj with water in variable proportion. 
The water may be separated by a variety of means. 
Thus, if common vinegar be strongly frozen, and the 
vessel inverted, an unfrozen portion, in small quantity, 
will run out, which is acetic acid deprived of much 
water. If this be mixed with charcoal powder and dis- 
tilled, a liquor will comt over (the first portions of 
which should be rejected), wdiich at a moderate degree 
of cold w'ill shoot into beautiful crystals.* These are 
acetic acid, otherwise called radical vinegar. 

Acetic acid, when as free from water as it can be 
made, is a colourless liquid at ordinary temperatures, 
but crystallises in the cold : it has an exceedingly pungent 
smell, and a powerfully acid taste, amounting to actual 
causticity. MTien applied to the skin it is capable of 
forming a blister, and even a troublesome eschar : it also 
destroys warts and other excrescences. When heated so 
as to emit vapour„. the vapour \yill readily catch flame 
from any burning body. The liquid sold under the 
name of aromatic vinegar is acetic acid, holding cam- 
phor and some essential oils dissolved. This compound 
was formerly known under the name of vinegar of the 
four thieves, or thieves^ vinegar, on account of the fol- 
lowing* circumstance : — '“When the plag\ie raged at 
Marseilles, four rogues broke into the houses of the sick, 
and carried off whatever they pleased, retiring to a secret 
place with their booty ; and they returned to the same 
business at different times, until they amassed great 
riches: but they, were at last apprehended and hanged. 
Being asked how they durst venture into the pestilential 
houses, they said that they preserved th endives by 
drinking a glass of their vinegar two or thfe^* times a 
day, sprinkling their handkerchiefs and clothes with the 
same, and they were not afraid.” f The vinegar thus 
perfumed and used by llic thieves was, of course, com- 
mon vinegar, not acetic acid ; and all that they contri- 
buted to the invention was the idea of combining the 

• I.owitz, C'rcirs Journal, i 211. 

f PbiL Trans, abridged by Hutton, Ac. 
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fumes of vinegar with the perfume of aromatics, and 
using the compound as an alexipharmack, the powers of 
which are very questionable. 

^ In pyroligneous acid manufactories it is usual to pre- 
pare what are called red liquor and iron liquor for the 
use of calico-printers. The former is an acetate of alu-» 
mina formed by mixing the o^cetate of lime, hereafter to 
be described, with common alum. By double decom- 
position, acetate of alumina is formed, which remains in 
solution ; and sulphate of lime, which, being insoluble, 
subsides to the bottom. This sulphate of hme is not 
allowed to go to waste : it is employed as the lute with 
which the end pieces of the retorts are cemented in, and 
it answers the puqiose extremely well. The iron liquor 
is made by dissolving old iron hoops, in the pyro- 
ligneous acid which has been rectified by distillation, but 
no further purified. In some pyroligneous acid manu- 
factories the acid does mot go througljj^ all the processes 
for purification that will be presently described. After 
being distilled from the iron retorts, the acid is rectified 
by a second distillation through a common still and worm : 
by these means a purer acid is procured ; but it is far from 
being as pure as it is possible to obtain it. The steps by 
which it may be rendered almost perfectly pure are next 
to be described. 

The apparatus and process emjdoycd for distilling 
pyroligneous acid arc as follow : — The wood made use 
of for distillation is introduced into ^ cast-iron vessel, 
shaped like a long drum, but of a very large size. This 
vessel consists of a cylindrical body, generally about six feet 
and a half^long, and four feet in diameter, having two cir- 
cular end-ii|iieces, wdiich fit in at each end of the cylinder, 
and are secured there both by moveable bolts and luting. 
The cylinder is laid horizontally iu a fire-place, the fire 
surrounding it along its wliole Ici^th. The ends of the 
cylinder project a little beyond the fire-place, so that 
they, along wdth the two circular end-pieces, are always 
comparatively cool. From the centre of the end-piece of 
the cylinder springs a very wide tube intended to carry 
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off the products of the ignited wood^ namely^ the vapouff 
of the acetic acid^ the tar^ the water^ &c. This tube at 
length traverses a large cistern of water kept constantly 
cold, and ends in a copper worm surrounded by a refri- 
geratory ; 'the water, acetic acid, and tar, are condensed in 
it ; they are discharged in a state of mixture into a large 
cistern : here the liquor is allowed te separate : the great 
bulk of the tar subsides to the bottoA. Above this lies 
the acetic acid and water mixed, and holding |i^^Bolution 
as much tar as imparts a considerable degree of taste 
and smell. Floating on the surface of all lies a little 
more tar of less consistence and less specific gravity than 
that which has sunk to the bottom. In order to separate 
the acid liquor, which constitutes the middle stratum, a 
pump is made use of, the lower end of which plunges »o 
far down into the acid liquor as to be but a few indies 
from the lower deposit of tar. When the pump is ptit 
in action it draws the acid liquor out, and at length the 
upper tarry surface is deprcssed**until it joins the lower 
deposit of tar, when the pumping is discontinued. This 
is the first step towards removing the tar ; and by it the 
chief quantity is removed. The acid liquor removed by 
the pump is received into the body of a lagge still, where 
it undergoes the process of distillation. Tw distillatioii 
is conducted slowly: the object of it js to remove another ^ 
portion of the tar which is held in solution by the liquid; 
and if the 4i#tillation were urged by a strqng heat, the 
separatioa he much less effectual. The first pro- 

duct that dim^ ^ver is of a peculiar nature : it is called 
wood spirit, aud^kepi separate, for a purpose that will 
be presently mentioned. The product whiph follows 
this is sail a tarry vinegar ; for it now holds4b solution 
not tar but the essential oil of tar ; it has still the strong 
taste, but by no means so strong as when first obtained 
from the wood. When nearly the whole of the acid has 
been drawn off the process is stopped ; and the tar now 
collected in the bottom of the still is allowed to run o£r 
by a cock. 

The tarry vinegar produced by this distillation is no 
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longer red ; it is now quite pale, and is 'oven a little 
milky. It can never be rendered much purer by 
repetitions of the process ; for such is the affinity of the 
tar-oil to the vinegar, tliat they will both rise in the 
still, and come over together. The mMhod of separation 
adopted is engaging the vinegar, which is the solvent of 
the tar-oil, by means of its*affinity to an alkaline sub^ 
stance. ^^Tlie liquOT is accordingly saturated either with 
lime or i^rboiiate of lime. The latter succeeds better, 
as it exerts no action on the tar-oil, which therefore, to- 
a certain extent, separates, floats, and may be readily 
removed by skimming. The objection to carbonate of 
lime is the expense. When lime is used, it not only 
saturates the acid, but it combines in some degree with 
the tar-oil, and forms a saponaceous compound : anotlier 
portion of tar-oil separates, and floats; as in the former 
case. The solution of acetate of lime, by saturation still 
further purified, uiul decanted off clepir from any excess 
of lime and a little tar-oil which ffidls, is evaporated to 
dryness in an iron boiler. During the evaporation to 
dryness, especially towards the latter end, when the 
boiling process is somewhat elevated above 212'^, some 
tarry matte^j4s volatilised. The acetate of lime which 
results frond this process is almost white : it is In small 
di-y masses. This'^salt is introduced into a cast iron 
still with an earthen head. The beak of the head en- 
ters a large cask coutainiug pure water: ^^Jphuric acid 
is poured into the iron body, over, the'^ g'Ce^te of lime, 
and heat is applied. Vapours now which are con- 

eentrated acetic acid, and which contain almost no im- 
pregnation, of tar. These vapours pass over tlirough the 
beak into the cask of water where they are absorbed : 
the water becomes more and more acid ; and at length, 
when sufficiently impregnated, which is known by its 
increase of specific gravity, the it'ood tnnegar is finished. 

When well prepared, it has scarcely any peculiar 
smell or taste : it contains no foreign vegetable mutter, 
and is therefore purer than that from malt, sugar, fruit, 
or wine. It succeeds better as a pickling vinegar, be- 

VOL. I. Z 
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cause it may be concentrated to any strength. It is pcr«» 
fecdy transparent and colourless. 

The best timber for making pyroligneous vinegar is 
oak : but beech^ asli, sycamore, and birch, answer ex- 
ceedingly well ; in short, every kind readily procurable 
is found to succeed, except elm, and the different kinds 
of fir. A singular circumstance is asserted by the ma- 
nufacturers, iminely, that elm timber, on distillation, 
does not affOTU acetic acid, but a watery liqtlor. Pro- 
bably it affords a little acid, but so little as to be inap- 
preciable. Dry timber affords a less abundant, but more 
valuable iiroduct. It should never be used in log, but 
cleft, as otherwise there would be much waste of fuel in 
permeating the large masses of wood by the heat. 

Taking the average of the different kinds of timber, 
it may be stated, that the quantity by measure of tar 
obtained is about one twelfth of the product of the whole 
distilled liquor. The ratio of pyroligneous acid can 
scarcely be determined, it depends so much on the mode 
of applying the heat, the age of tlie timber, and various 
other circumstances. 

Generally speaking, a gallon of the liquor, as distilled 
from the average charge of the retorts, affords when 
saturated with lime and evaporated to dryness about one 
pound of acetate of lime. And a^pound of acetate of 
lime, when put through the process of decomposition by 
sulphuric acid, as already described, is capable of afford- 
ing five pints of good house vinegar. 

Instead of the'^ apparatus just described, namely, the 
cylindrical retort^ some manufacturers make use of the 
ordinary still, head, and worm ; the two former parts of 
the apparatus being made of cast metal, and the latter of 
copper. Various modifications of the apparatus have 
been also introduced. Formerly, the inflammable gases 
generated during the distillation of the wood were 
allowed to escape intp the air ; at present, they are con- 
veyed, by means of a tube springing from the retort, 
into the furnace where the fire is burning, and thus con- 
tribute to heat the retort, and cause a considerable sav- 
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ing of fuel. In burning, the gas produces a flame pos- 
sessed of sufflcient illuminating power to render it an 
object of some consequence in this respect. The inflam- 
mable gas comes over chiefly during the last three or 
four hours of the distillation. Its illuminating^ power is 
at first very feehle ; it then increases ; is at its max- 
imum towards the end : it then suddenly diminishes; in 
a short time it does not exceed that of hydrogen ; imme- 
diately after^ the flame goes out. 1^0 

There is another process for purifying pyroligneous 
vinegar which has been also employed, and presents a 
very pure acetic acid : it is thus described by Thenard : 
—As much chalk is added to the impure acid as can be 
decomposed by it at the ordinary temperature ; a black- 
ish-brown frodi is formed, which is carefully removed. 
The liquor is then made to boil, ^nd the saturation is 
finished with lime. A proper quantity of sulphate of 
soda is then added, which jiroduces acetate of soda, jfnd 
sulphate of lime, the latter of which being insoluble pre- 
cipitates, and draws down along with it more or less 
tar. 

When the sulphate of lime has subsided, the solution 
of acetate of soda is dj^canted off, and is evaporated to a 
pellicle : on cooling, it concretes into a crystalline mass. 
This is very impure : it is black ; and is greatly im- 
pregnated with tar. It is purified by causing it to un- 
dergo the igneous fusion, re-dissolving it in water, and 
crystallising it at least once : duri^pg tbe fusion, the tfgr 
is either volatilised or carbonised, a^d the crystals formed 
are perceptibly purified. The crystals thus obtained are 
dissolved in water, and sulphuric acid is added : sulphate 
of soda is produced, which crystallises almost entirely ; 
and the mother liquor, being distilled, affords pure acetic 
acid. The specific gravity of the acid prepared at 
Choisy is 1*057 : it is capable of saturating about three 
tenths of its weight of subcarbonate of soda.* ^ 

The following method of purifying pyroligneous acid 
has been given by Berzelius : he says that it may be 
* Thenard, Traite do Chimie, iii. G2, 
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deprived of even the last traces of empyreumatic oil by 
means of animal charcoal. He found diat the carbona- 
ceous residuum left in the making of Prussian blue, 
when the i)russiate of potash has been extracted, pos- 
seses tills }iroperty to such a degree, and so effectually 
removes the empyreumatic taste, that tlie smallest quan- 
tities are sufficient ; and tha^ it is only necessary to mix 
the acid with^ the charcoal, and filter forthwith. He 
proved, also, mat the acid thus deprived docs not recover 
‘its erapyreuma ; for some that had been loosely corked 
in a bottle was after five months as good as ever.* 

Lowitz long ago showed the purifying power of com- 
mon charcoal on pyroligneous acid. He says, The so 
called acid of wood, which I obtained by distillation from 
lignum vitae or guaiacum, was like vinegar very readily 
purified by distillation with charcoal, from the great 
quantity of empyreumatic oil which adlieres to it. It 
thereby acquires the taste and smell of distilled \ inegar ; 
and after concentrating it to a very higli degree by one of 
my new methods (freezing) I have brought this acid of 
wood, as it is termed, to crystallise in the same manner as 
vinegar, and have thus obtained a true glacial vinegar.” 

It has been ascertained tliat pyioligncous acid in its 
unpurified state possesses the remaikable and useful 
property of preventing the putrefaction of animal sub- 
stances, and even of checking putrefaction when begun. 
It has been always known that smoked provisions keep 
better than those which have been dried, an effect which 
seems to depend on the impregnation of pyroligiieous 
acid, which they receive from the smoke ; for it is turf 
smoke that is employed, and turf by distillation in close 
vessels affords pyroligneous acid. The following account 
is given by Mr. Ramsay of experiments made by him : ■— 
A number of herrings were cleaned on the 10th of July, 
1819^ and, without being salted, were immersed for three 
'hours in distilled pyroligneous acid (sp. gr. 1012). Wlien 
withdrawn, they were softened, and not so firm as when 
first taken out of the common pickle. They were hung 

* BulU'tm Uulvcrficl, E. \i, 6. f Lowitz, Crell's Journal, ii. 
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uj> in the shade. July and August were very hot 
months ; but the herrings had no sign of putrefaction 
about them^ but had a very wholesome smell combined 
with that of the acid. One of them being broiled, the 
empyreumatic smell was very strong. Tlie rest, in six 
months, were in complete preservation. 

It was afterwards found that the period of immersion 
had been too long. If the fish be simply ^pped in add 
of specific gravity 1012, and dried in ttie shade, it is 
sufficient for their preservation ; and such herrings when' 
broiled are very agreeable, and have not the disagreeable 
empyreuma of the former, 

A number of haddocks were cleaned, split, and slightly 
sprinkled with salt for six hours : then being drained, 
they were dipped for about three seconds in pyroligneous 
acid, and hung in the shade for eight days. On being 
broiled, they were of an uncommonly fine flavour, de- 
licately white, and equal to tlic highly esteemed Fmnarf 
haddock. Herrings were cured in the same way as the 
haddocks. After being dried in the shade for two 
months, tliey were equal in quality and flavour to the 
best red herrings. The fish retained the shining and 
fresh aj)pearance which they had when taken ^from the 
sea. 

A piece of heef was dipped for one minute in pyro- 
ligneous acid (sp- gr. 1012) in July, 1819* On March 
4th, 1 820, it was as free from taint as when first im- 
mersed. No salt was used in this ekperiment. A piece 
of beef was dipped at the same time in pure vinegar of 
specific gravity lOOp. It was perfectly free from taint 
on the 18th of November. This experiment indicates 
antiseptic powers in pure vinegar : some haddocks were 
cured with it which remained free from taint, and when 
cooked had an insipid taste.* , 

Dr. Jorg of Leipsig repeated some of these experi- 
ments, and with success. He even succeeded perfectly in 
making anatomical preparations by application of pyro- 
ligneous acid, t 
* Edmb. Phil. Journal, iii. 21 . 
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It has been already stated^ that in die second distil* 
latic^ of the pyroligneous acid, the first product that 
comes over is of a peculiar nature, and is called wood- 
spirit, This is purified by several distillations from some 
alkaline substance, as lime, or from oxide of lead ; and 
when sufficiently rectified it assumes the appearance of 
a transparent and nearly colourless fluid, possessing 
many of the properties of alcohol. At first it was con- 
sidered identical with alcohol ; but there are points of 
difference. It is highly inflammable ; and burns with 
a pale flame, emitting very little light. It has a pecu- 
liar penetrating smell, and a strong somewhat etliereal 
taste. It dissolves Iinlian rubber, and forms a varnish 
applicable to a variety of purposes, niis solution of 
Indian rubber is also used in the manufacture of a use- 
ful and beautiful water-proof woollen cloth. Wood-spirit 
dissolves resins ; and hence is used by some makers of 
water-proof hats, as a lessexpensive solvent of the resins 
used in their process than alcohol, and equally effective. 

This wood-spirit is called by chemists pyroxific spirit, 
TVhen rectified from muriate of lime, it is of specific 
gravity *828. It boils at 150°. It burns away without 
leaviug any residuum. 


- CHAP. X. 

BAKING. 

The word baking, in the common acceptation of it, sig- 
nifies a particular process in the art of bread-making. 
From the etymology of the verb to hake, we learn- that 
in strictness it means to 'ilry any thing by heat ; and it 
is in this sense that it is still generally understood. It 
means the application of a scorching heat to dough after 
U has undergone fermentation. There is no good reason, 
however, for a fastidious adherence to this limited sense, 
when a more extended application of the term is so much 
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more convenient. The title of this chapter^, therefore, is 
to be understood to comprise the wliole process of making 
bread, from the wetting of the flour to the removajl of 
the loaves out of the oven. 

The different nutritious' grains so much resemble each 
offier in composition and properties, that they may be pro- 
perly comprised under the description of one, and that one 
shall be wheat. This will introduce all the proximate 
principles which it is necessary to understand for ac- 
quiring clear views of th|e nature of the process under^ 
consideration. 

Wheaten flour consists of two principal ingredients,— 
one called starch, farina, or feciila, winch is the more abun- 
dant of the two ; and the other gluten, which is the more 
nutritive. According to Vogel’s analysis, wheat-flour, in 
one hundred parts, contains starch 6’8, gluten 24?, gummy 
sugar and vegetable albumen 1*5, But Sir H. Davy 
has shown that the proportions vary with the goo<lness 
of the wheat, and he has obtained higher averages. 
Barley contains much less gluten. The nutritiveness of 
grain is in proportion to the quantity of gluten which it 
contains : hence wheaten bread is the most nutritive of 
all bread, because it contains the greatest quantity of that 
principle. 

The analysis, or separation of these two proximate 
principles, starch and gluten, may be effected by a very 
simple process. Let a little good wdieat-flour be made 
into a paste with a little water ; let the paste be workejj|^ 
up in one’s closed hand under water; and let the water 
be frequently changed as long as it continues to be 
whitened by the flour. l’'he portion which remains 
in the hand will now be found very different from the 
original flour. It is a tasteless, fibrous, tenacious, 
tough, elastic, grey mass, stretching, when drawn out, 
to a great extent, and collapsing again like Indian 
rubber. It dries into a brown, iiaid, semi-transpareut 
mass, which is brittle, breaks with a glassy fracture, and 
if suddenly heated melts and burns with the smell qf 
horn. The name gluten is derived from its glutinous 
z 4 



quality ; and this it possesses to such an extent that It 
atits as a cement for broken glass and porcelain. It is 
BCStiliaily, if at all, soluble in , water ; but it dissolves 
readily in acids, and may be precipitated again by alka« 
lies, but in an altered form. ‘ It is asserted by Taddei 
that gluten, and flour as containing it, possesses the im- 
portant property of acting as tan antidote to the poison of 
corrosive sublimate. 

Gluten long resists putrefaction, but when kept moist 
•for a length of time it putr«||^^, carbonic acid, and pro- 
bably acetic acid, are gener4ii^‘'8long with ammonia : a 
substance closely resembling •cheese is the result, and this 
eventually changes to a matter possessing some qf the 
properties of a resin. 

Although gluten is a substance chiefly of a vegetable 
nature, it partakes also of an animal constitution. It 
contains azote ; in putrefying it exhales the odour of 
putrescent animal matter : a fatty matter Hbs even been 
discovered in it after it has undergone putrefaction ; and 
ammonia has been obtained from it by distillation. It 
burns, as already mentioned, with a smell like iliat of 
horn ; and, like flesh, it is converted into a fatty matter 
by nitric acid. All these are proofs of an animal nature. 
Its origin, and the circumstance of its containing woody 
fibre, as has been sufficiently proved by chemists, are 
proofs of its vegetable nature. 

But gluten, although generally considered a proximate 
principle of vegetable^, is not strictly such ; as it is not 
of the same nature throughout its whole composition. It 
has been ascertained to consist of two distinct substances, 
which may be separated by a simple process. Let gluten 
be well worked between the fingers, as already described, 
not in water, but in a large quantity of alcohol. A part 
dissolves in the alcohol, ^d may be obtained from the 
solution by evaporation at a low heat. This constituent 
of gluten has been called gliadin, from yXia, glue. The 
part which refused to dissolve in the alcohol is called 
stimomin, from iviJLVj, (Xume) leaven. Of these two sub- 
stances is gluten composed; they are, therefore, the real , 
pro:|iinate principles. 
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Gliadin is a somewhat transparent^ yellowish^ brittle 
substance^ emittirig the smell of boiled apples when 
heated^ and having a swe^sh taste. It does not dismlve 
in water : it requires a lar^e quantity of alcohol to ^s- 
solve it^ unless boiling. It burns like animal matter, 
Zimomin is of a dirty white colour^ hard^ and without 
any of the elasticity which gluten possesses. By being 
soaked in water it is rendered soft and partly adhesive. 
It bums like animal matter. Its most remarkable pro- 
perty is that of forming colour^ when mixed with - 

powdered resin of guaiad^ipand as much water as will 
form them into a paste. Tt^is resin may therefore be 
usefully applied as a test of the presence of zimomin in 
flour^ thus distinguishing such flour as has lost its gluten 
by spontaneous decomposition. The contact of air is 
necessary to the change of colour^ as is proved by the 
internal parts of the paste remaining white. The in- 
tensity of ths^ blue is au index to the quantity of zimo- 
miii contained in the flour, and therefore to its goodness 
and fitness for making a nutritious wholesome bread. 

The water which has been made use of for washing 
wheat-flour, so as to obtain its gluten, is white, on ac- 
count of a large quantity of matter which it holds sus- 
pended. This white matter will at length subside : it 
may be collected on a filter and dried ; it is then starch 
or farina. The word farina is thus general : it means 
the meal of any cofn. 

The presence of starch may be detected in any sub- 
stance by iodine, which is the most delicate test of it ; 
but the iodine must be in an uncombined state. The 
moment that its solution is added to w^ater, in which a 
little starch is suspended, a fine blue colour is produced. 

Starch is contained in a variety of other substances 
beside die nutritive grains. JThe starch from potatoes 
has been already noticed. It may readily be prepared 
by breaking down raw potatoes with a common grater;* 
mixing the pulp thus obtained with a large quantity of 
water ; straining through a hair sieve ; and allowing 
the strained liquor to subside. After some time a 
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brilliant powder will be found in the bottom of the ves- 
sel, which, when well washed, becomes exceedingly 
wh^te and granular. This, wj^ dried, is the substance 
required. By a process nearly similar, the starch called 
o/rrow^root is obtained from the roots of the maranta 
arundbiacea, which resembles potato-starch in almost all 
respects. Indeed the lattero is very often fraudulently 
substituted for arrow-root, and by inspection it would 
not be possible to distinguish them. 1 ascertained many 
•yrears ago that tliey may be disti,%uished in the follow- 
ing manner : — The jelly pr^pii^d by boiling arrow-root 
in water grows more fluid as it cools ; while that made 
from potato-starch becomes more firm. The chief in- 
gredient in the nutritious articles called sahp, tapioca , 
mgOy and a few others, is a variety of starch differ- 
ent in each. The plant which produces tapioca is 
known to be poisonous, although that substance is whole- 
some. 

Previously to entering into any details oii the various 
operations of the baker, it will be expedient to describe 
the processes which the grain is made to undergo, witli 
a view of reducing it into flour. 

• When the wheat leaves the market, it is not suffi- 
ciently dry to permit its being ground : instead of re- 
ducing to flour between the mill-stones it would clog in 
the furrows. The first step is, therefore, to deprive it 
of tliis redundant moisture. This is done on a kiln, 
constructed of a flooi of tiles, perforated with a vast 
number of holes, small at the upper surface, but very 
large underneath. The floor is heated by the hot air 
proceeding from a fire which burns below. 

Instead of earthen tiles, perforated metal plates are 
sometimes made use of: their effect is to communicate 
the heat more rapidly to the grain, on account of the 
superior facility with wliich metals conduct heat : but 
there is a great risk that the external part of each grain 
will be so hardened by this quick heat, that the moisture 
within will be actually incarcerated. On this account 
the earthen tiles are generally preferred. 
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The grain is spread thick on the kihi in proportion as 
the area of the latter is small. If the floor of the kiln 
be eighteen feet square,^Jt|e grain may be spread five 
inches thick; or six inches^ to a square of twelve feet. 
Each batch of grain should occupy the kiln about three 
hours and a half; and during that time it should be 
turned up well from the bottbm twice. The heat of the 
surface of the tiles should be the greatest that one's 
hand can bear without ^ actual pain. In proportion as 
the grain heats a steam . tises from itj and this ascend- 
ing along with the liea^ air is carried off through the 
louver. As long as the steam appears the corn is not 
yet dry. When this ceases, the corn is removed from 
the kiln into a loft or floor, where it is left to cool and 
mellow. Were it ground immediately on leaving the 
kiln, the flour would make inferior bread : a paste made 
of it with water would be gluey and not tough. The 
paste when nsncle into a ball, and set by for some time. 
Would fall flat instead of retaining its shape, as it should 
do, were the flour in good condition, and not too young 
from the kiln. The dried grain is generally left about 
six days on the cooling loft before it goes to the mill. 
If it have been rightly dried, a grain chewed between 
the teeth should not snap short, but gradually give 
way with some degree of toughness. If it snap short it 
has been over-dried, and such will afford an ill-coloured 
flour. 

The next step is to cleanse the *grain ; and this is 
effected by various processes. After leaving the cooling 
floor the grain is let into the separator, Tliis is a cy- 
linder composed of wire hoops, placed so near each other 
that all the grain will be retained within, except that 
which is very small, and which, by affording proportion- 
ately more bran than flour, woujd not be worth grinding. 
This small grain is sold to the distiller. The separator 
is, in fact, a screen of a cylindrical form, placed hori-* 
zon tally, turning briskly on its axis, and shaking out 
any small grain, sand, or other foreign matter which 
may be small enough to pass out between the wires of 
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which the instrument is composed ; tlie stones and large 
pieces of foreign matter being tlirown out at its end* 
The wire is what is called ; and there are four- 

teen hoops of it to every inch bi cylinder. 

From the separator die grain is let into the screen^ 
properly so called. The object of this machine is to cut 
off the fine fleecy down which is found at tlie rough 
of the grain^ as it is named by millers. The screen is a 
cylinder of sheet iron^ placed horizon tally^ and turning 
7 quickly on its axis. It is puU^ed full of holes from 
tibe outside, the burr, of couple, pointing towards the 
axis. It is, in fact, a large grater, the burr being reversed. 
Inside of tliis sheet-iron cylinder is another similarly 
punched with holes, but from the inside outwards. Be- 
tween the inside and the outside cylinders there is on 
every side a space of about five eighths of an inch, and in 
this space lies the corn. The action of the burrs, during 
the rotation of the cylinder, is to grate:^(^]|f^ rasp off the 
rough end of the grain. The matter tIraB removed falls 
out of the cylinder through the punched holes, and is 
separated altogether from the coni* It is a brown- 
coloured, soft, short, flossy kind of hair or down, a little 
resembling cowitch in appearance. 

The next part of the cleansing process is performed 
with tlie joggling-ftcreen and fans. The joggling- 
screen is a long trunk made of boards, except the bottom, 
which is of wire-gauze, — eight w ires of warp and the 
same of weft to the square inch. This trunk takes a 
motion from the moving power of the mill, by which it 
is quickly shoved backward and forward, like a sieve iu 
sifting a powder, which in fact it is. At the same time 
the fans excite a current of air through the agitated 
grain which blows off any adherent dusjj, along with any 
bran abraded by the screen. The fan is composed of 
two boards which cross each in the middle at right 
•angles, thus forming four fans. The axis on which th6y 
turn is parallel to the plane of the boards. In turning, 
the four fans excite the necessary current of air. 
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The corn, now thoroughly cleanfeed, is next let into 
the hopper or funnel, through which it is 'slowly pass- 
ed between the two nii||%8tones, where it is ground. 
Every one knows the manner in which these stones 
act. By the attrition the* corn is broken down * into 
powder, and with such force, that the meal, as the 
ground com is called, comes^ut of the stones quite warm. 
The stones should be set and chiselled in sucli a way, 
that the grain may be rather broken down than cut : were 
it cut, tlie bran, insteacf%f being merely detached, which * 
is the real object, would' , be reduced to a powder along 
with the farinactous part of the grain, and would 
eventqally find its way into the flour. By a simple con- 
trivance, the stones can be set nearer or farther from 
each other, so as to grind coarse or fine. 

The meal, that is, the mixture of flour and bran, 
is then transferred to a new screen, the object of which 
is to separat^j fonner from the latter. It is quite 
obvious that k Wmmon sievtf would effect this purpose, 
although not conveniently or expeditiously. Instead, 
therefore, of a common sieve, a cylinder is made use of, 
composed of wire-gauze. This cylinder is not moveable : 
it is not placed horizontally, but is raised at one end, so 
tliat it forms an angle of about 40° with the horizon. 
Within this cylinder, and in its axis, is a swivel or rod, 
extending throughout ; to this arc fixed hair-brushes, 
which touch the wire-gauze cylinder. When the swivel 
turns round, which it is made to» do briskly by the 
moving macliinery, it brushes the wliole length of the wire- 
gauze cylinder ; and when the meal is introduced, the 
flour is actually forced through the minute naj^es of the 
gauze, and is thus prevented from clogging them up, as 
would happen but for the brushes. The wire-gauze is 
not of the same llegree of fineness throughout the whole 
length of the cylinder, but becomes finer as it dips 
downwards. Thus the flour, which passes through the » 
wire-gauze, is of different degrees of fineness. What 
remains in the cylinder is again ground between the 
stones, is passed through the wire-gauze cylinder, and 
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affbrds a flour of an inferior quality. The portion 
which the cylinder detains is p^ound a third time, is 
passed through the cylinder, and furnishes a flour of a 
still inferior quality. Wliat'^reinains now is bran. 

It need scarcely te observed, that the better the flour 
the better will be the bread : French bread is made from 
the very best or firsts. To obtain flour of this kind, the 
wheat must have been the best quality, and the 
flour must be obtained from the first grinding only. 
The best wh eaten bread is made from firsts flour only ; 
ordinary bread from firsts and^econd** mixed ; but thirds , 
or the produce of the third grinding, ought to be ex- 
cluded, but is not always. ^ Brown bread is made from 
a mixture of firsts, seconds, and tvhole meal, as the pro- 
duce of the first grinding is called just as it leaves the 
mill-stones, and without having any flour separated from 
it" Brown bread, as containing bran, which is known 
to contain a resinous purgative matter, is of an aperient 
quality, and is consequently often pre#jl5^ed by valetu- 
dinarians ; but it is generally made too fine to be of 
any efficacy. 

The yest employed by bakers is made expressly for 
their use. Ale-brewers’ yest succeeds admirably ; but 
it would be diffiCidt to procure in sufficient quantity. 
As it comes from the porter-bre'^er it is too much impreg- 
nated with the bitter principle of the hop ; it, therefore, 
requires to be washed with' cold water, so as to remove 
die chief portion of the bitterness. The washing has 
also the effect of removing a portion of the colouring 
matter of the yest ; for, without this precaution, bread 
made fro^it would be highly tkiged : even washed yest 
renders lliead in some degree foxy. Distillers' yest, 
as having neither bitterness nor colour, succeeds well ; 
but it is scarce. 1% 

The yest<j|ised in extensive bakeries is made in the 
following manner : it is altogether a distinct branph 
of trade. The process resembles that of the brewer in 
most respects. A quantity of malt properly ground, 
suppose a barrel, is mashed with warm and hot water^ 
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applied in guccessive quantities^ in such proportion as to 
afford about four or four and a half barrels of wort. 
This is boiled with seven pounds of hops^ and is let 
down on a cooler. WhefliJooled to about 65° in winter, 
or to the natural temperature of^tlie air in summer, 
two stones of flour of first quality are mixed, first 
with a small quantity of the wort, so as to be inti- 
mately blended, and afterwards with all that remains. 
A quantity of brewers* best yest is then well mixed 
in. Fermentation ensues : a high head of froth rises ; 
this soon arrives at its ^naximum j when it begins to 
decline, the whole is strained through a sieve, and is fit 
for use. 

Salt is used in the making of bread, partly for the 
sake of flavour. It stiffens the clammy soft dough made 
from new flour, and gives it a fair polour, when other- 
wise it would be foxy. Its quantity must vary with the 
quality of the flour: -bad flour will bear less salt than 
good. AVlthSlbod flour, the quantity for four hundred- 
weight is seven pounds. Old flour requires little salt ; 
new flour requires twice as much as old. Salt possesses 
the very important property of causing the dough^to rise 
better. 

Flour, by being <piverted into l»ead, is increased in 
weight by O-S Il ; that is, one hundred- weight of flour 
produces avoirdupois pounds of bread. In this esti- 
mate it is supposed that the bread has been thirty-six 
hours out of the oven. But if the bjead be weighed im- 
mediately on leaving die oven, it will weigh 1 44? pounds. 
If the flour be of a very superior quality, the bread on 
leaving the oven may even weigh 1.^0 ^j^nds. This 
precisely agrees with the estimate of VWxy, that the 
bread should weigh one third more than the flour which 
produced it. The proportion of bread to the original 
flour is, however, variable according to the nature of 
the season in which th^ wheat grew, fiBd according tq 
the age of the flour. The better and older the flour the 
more water it absorbs to make dough, and the more it 
retains of it in baking. The best flour absorbs about 
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I^iree fourths of its weight of water, and the worst only 
one half. 

The following is the process for makinjg ordinary 
wheaten bread : — A^out five imperial gallons of artificial 
yest, such as has been already described, are mixed with 
as much hot water as will biing the whole to a degree 
about blood heat. This liquor, with three pounds and 
a half of salt dissolved in it, is thrown into a wooden 
trough. The total quantity of flour to be used is four 
hundred- weight ; but only about a third of this quantity 
is mixed with the liquor in the trough at first. The 
mixture is then well worke^up witli the hands until it 
is perfectly uniform throughout, and is quite free from 
lumps : this is called sponge. Its surface is then made 
flat and level ; a little flour is sprinkled on, and the 
whole is covered up closely. In this slate it is left for 
about twelve hours, if artificial yest had been used ; hut 
for half that time, if washed brew'ers' yest was employed. 
During this period a fermentation takcs'*‘place ; the bulk 
is greatly increased, owing to the involution of a vast 
number of air bubbles. The sponge is then diffused 
through a quantity of water, cold in summer, and scarcely 
|n winter, holding three pounds and a half of salt 
in snfction. All Sife r^st of the f||!ar is then to be added, 
and the whole is to be well worj^^l up into an uniform 
stiff paste : this is called dough. When the dough is 
made it is covered up, and is allowed to rest an hour 
and a half. It agair swells, and when sufficiently spongy, 
it is called proof", and is fit fi^r weighing into masses or 
loaves. The loaves are then introduced into the oven. 

The oven is a kind of arched building, with a floor 
perfectly flat and level : the floor is laid with tiles ; hut 
they shotfld not be fire- tiles, ^i||:these are particularly 
apt to scorch the bread : the afeh is built of brick. At 
one side of oven is^a kind of furnace provided with 
an iron door in frojjt; Tlna^‘fumace has a very short 
flue, perhaps not more than a yard in length, which 
turns abruptly into the oven. The hot air from the fur- 
Bace, therefore, enters the oven ; and having traversetl it. 
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passes out of it in fronts and ascends, into a vertical 
funnel built over the mouth of the oven. When a batch 
of bread is to be baked^ a ^re is kindled in the furnace, 
and a q^uantity of coal lafd on : the oven then begins to 
heat ; biit the bread is not put in until the bitumen of the 
coal is burned off, or, in^^other words, until the coal is 
burned to cinders, and has ceased to smoke. When this 
has happened, the oven is ready to receive the bread. 
The smoke and soot are not sufTercd to lodge in the oven, 
but are carried up the funnel over the mouth of the oven, 
the ascent being promoted by laying a blaster over the 
mouth : the blaster is a la|^e piece of sheet-iron. 

The floor of the oven is then covered with loaves 
laid on one by one, and beginning with those of the large 
size, so as to allow them more time to bake than die 
small ones : they arc all placed side *by side, but never 
one over another. The floor of a good-sized oven is 
eleven feet by nine : if all the loaves were such as to 
weigh four pouiuls five ounces and a half, that is the 
quartern size, the floor of the oven would conveniently 
hold 140 or 150 such. When all the loaveaarein, the 
door of the oven is shut, and the heat is kept up for tvro 
hours, at the end of which time, pwjfidcd that tfee heat 
has been rightly mani||;ed, the bread lias been sufficiently 
baked, and has lost one tenth of what it w'eighed when 
put into the oven. It is then taken out of the oven, and 
is left to cool, during which a further evaporation takes 
place, and consequent loss of weight, lis already described. 
In small loaves the loss of weiglit in the oven is in a 
slight degree greater. 

As all the loaves^ colltainetl in the oven are lying in 
contact, it is plain that the sides of each lo^ are pro- 
tected from the heat;%nd are therefore not scorched. 
Tile under surface rests on the j:ile floor, which being a 
bad conductor of heat, scorches it very little ; but the 
upper surfaces of th6 loaT^ being all exposed to the 
direct influence of the hot air, issuing in from the fur- 
nace, are considerably scorched. This is the cause of 
the ffiffierence in the appearance of the two crusts. The 
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oven is known to be properly heate(Ci;6 receive the bread, 
when a little flour thrown in on its floor blackens with- 
out taking fire. But every kind of flour will not an- 
swer for this trial. Old flour would lead us into an 
error; it ^will take fi^e^ although the floor will scarcely 
blacken new flour. The newest flour is the best for 
the purpose. The tempemture, as stated by Tillet, 
is 480°. 

The kind of coal which answers best for heating the 
oven is that which is called swift in burning. Scotch 
coal is therefore excellent. When Troon coal can be 
procui*ed, it is to he always preferred. 

It is well known that potatoes arc often used hy 
bakers in making bread, and a great popular clamour 
has been raised against the practice. It is to be ob- 
served, however, that when the use of them is confined 
within moderate limits, there is neither fraud nor injury 
to the public. The following is the manner of using 
them. 

A cask is to be prepared by boring holes in its bottom : 
and the bottom is made to fit into the mouth of a boiler 
containing water. If the quantity of flour to be baked be 
four cwt., the quantity of potatoes that can properly be 
used is five stone. The potatoes arc thrown into the 
cask, a cover is applied, the water is made to Iwil, and 
the steam ascending through tlie holes in the cask boils 
the potatoes. The boiling is continued until the 
potatoes crack and become mealy. They are then with- 
drawn, and are pounded with a wooden instrument 
until they become quite fluft While this potato-meal is 
still very hot, cold water W adde1l,^in such quantity as 
to reduce the whole to the thinness of buttermilk. To 
this liquid, still warm, a gallon of yest is to be added. 
A fermentation commences; and after it has continued 
sufficiently long, during which the potato-meal rises to 
’ the top and forms a tough mass, the whole is to be well 
mixed ; and being now a homogeneous liquid, it is to 
be strained, first through a coarse hair sieve, and after- 
wards through a finer. 
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To this strained” inatter, one half of the whole quan- 
tity of flour is to be acldcih and well worked up with the 
hands so as to form sponge. When the sponge has duly 
fermented, the other half of the flour is to be added 
along with some more water holding salt dissolved ; this 
mixture is to be worked up into dough, and treated in 
the usual manner. ^ 

This bread, when rightly managed, is not distinguish- 
able by the nicest judges from that wliich has been 
made fi-om flour only. It will keep for a week or ten « 
days without a trace of sourness. The specific gravity of 
the bread seems to be a little diminished by the potatoes ; 
for the loaf is a little more plump than the same weight 
of bread made from mere flour: the bread even looks better. 
It is surprising how little the five stone of potatoes con- 
tributes to increase the weight. The quantity of bread, 
which the four cvvt. of flour by itself would have afforded is 
increased otdy, on an ’average, about half a stone, by the 
addition of the potatoes. It* apjiears, therefore, that the 
employment of potatoes, in the above-mentioned quantity, 
is not done for any fraudulent purpose, but to improve 
the quality of the bread : the small advantage by; the 
increase of weight is perhaps more than counterbalanced 
by the adtUtional trouble wliich the use of potatoes oc- 
casions. 

It is certain, however, tliat there are bakers who use 
potatoes with another intention than that of improve- 
ment : as well as in much larger quantity than has been 
above specified. Bread of this kind is remarkable for 
its tendency to crack and^ crumble, and for a dark- 
coloured streak, sometimes ’’ A .little transparent, which 
runs along the margin of the under-crust, almost the 
same as forms when malted flour has been employed. 
"Ulien such bread, if stale, is cut even with a sharp 
knife, it will stick to the knife, •and appear clammy. 

Yest is not indispensable in the making of bread ; li- 
very light quality may be made without it, and tliis 
method is practised in many countries, and has been 
from the earliest records of time. If flour, be mixed 
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with a sufficiency of water> and worked up so as to form 
dough : and if this be set by in a warm place, it will 
undergo a spontaneous fermentation : it hUs with bub- 
bles of air, becomes spongy, light, and swells up. It 
also becomes sourish, aM if allowed to pr^^d through 
the natural course of clmnges, it would Into putres- 
cency. When (he dough h^s l)ecome spongy and acid, 
it is called leaven, and in this state is capable of acting 
as a ferment on new dough. Leaven will be always the 
better if it be continually propagated from former leaven : 
that is, if new dough be left to become spongy and sour, 
tliis stage will be produced with more difficulty, and 
with greater tendency to putrescency, than if the dough 
had been originally mixcKl with some leaven of a former 
process. The period generally required for the due fer- 
mentation of leaven is about- ft fortnight : it should not 
have acquired its greatest sourness. But the time de- 
pends on the temperature at which the leaven has been 
kept : at 80° it wiU be fit ‘for use in much less time 
than a fortnight. 

In order to make leaven-bread, a quantity of good 
wheaten flour, and, if procurable, about one fifth of rye 
flour, is to be made into dough with water at blood-heat. 
A very small bit of leaven, in the state already described, 
is to be intimately mixed with it, and the mass left in 
a warm place, cov^ered up. In a few hours, the dough 
will have become swollen with involved bubbles of car- 
bonic acid, and as uoon as it is pufled up to as great 
a volume as it will readily swell to, it is to be mixed 
with an equal bulk of newly-made dough, in which the 
necessary quantity of salt is contained. The whole ift 
tlien to be excecihngly well kneaded^ allowed to remain 
two or three hours, during which tlie mass will again 
swell, and being made into loaves, it is fit for the oven. 
The time necessary for flaking is the same as for yest* 
thread. 

The light, spongy, and superior article called 
French br^d w .«iade in the following manner“5»~ If a 
peck of the very finest quality of wheaten flour is to be 
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made into French rolls, a small quantity of it is to be 
mixed with as much warm water as will convert it into 
dough : in the water a handful of salt should have been 
previously dissolved. About a jjnt of distillers' yest, or 
if this cannot be obtained, alenlfewers’ yest, which has 
been washed with some cold water to remove the bitter- 
ness, is to be well worked into the dough. This is to be 
set by ill a warm place to ferment. Meanwhile all the 
rest of the flour is to be mixed with as much warm milk 
as will form a sponge. Half a pound of butter melted 
at the lowest possible degree of heat is to be poured on, 
along with six eggs; and the whole is to be hastily 
mixed up together, along with the sponge, providetl that 
it lias sufficiently fermented, and is sufficiently swollen- 
After the mixture, let the dough be left in a w^arm place, 
and when it has risen sufficiently, "let it be divided, 
shaped into rolls, and baked in a moderately heated 
oven. The oven should, as in all other cases, have been 
perfectly heated Ix^fore tlie* bread is put in ; and the 
heat should be equal throughout, however difficult this 
may be to effect with some ill-constructed ovens. 

lliscuit-brcad is made in the following manner : — 
The necessary quantity of flour is to be mixed With 
water in such quantity that the dough produced will be 
the stitt’est and most solid that it will be possible to 
work. So liard ought this dough to be that it would 
not be possible to knead it with the hands in the usual 
manner. Two methods are resordjd to. The dough 
being spread out, a cloth is laid over it, and a man 
tramples it in all directions with his feet. Or a long 
bar of wood, haviim a sliarp edge, fastened at one end 
to a block, yet wdUi sufficient liberty to move with a 
kind of chopping motion, extends over a table on which 
lies the dough flatted out. TJie dough is chopped in 
all directions, is often doubled up, flatted, and chopped 
again. When sufficiently kneaded, it is rolled into cy-" 
linders of about an inch and half diamcft^i^ and these 
are cut into lengths the same as their diameter. They 
are then flatted, and moulded with the hand ; some 
A A S 
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holes are struck through with a docJcer. After a slight 
aprinkling with flour, they are laid on the tiles of the 
oven and baked. 

Although pure and nutritipus bread is necessary to 
health and life, there no article more'l^ill^ to sophis- 
tication. The practice of mixing the 

dough has been iready noticed. Potato-starch is used 
for adulterating flour. Of this 1 have positive proof, 
even in the present day. A few months since an emi- 
nent flour-factor showed me a powder which he said had 
bfecn sent him as a substance which might he mixed 
with flour without discovery, and requested me to ex- 
amine it, declaring his intention, at the same time, of 
publishing the transaction. Inspection alone was suffi- 
cient to convince me that the^)owder was potato-starch, 
and a few experiments soon decided the point. This 
fraud has no other bad effect than jn lessening the quan- 
tity of nutritious matter wliicli a given quantity of the 
bread should contain ; beside the extortion of charging 
full price for an article of less value. Inspection hy a 
high magnifier will detect potato-starch in flour, by its 
glistening, granular appearance. 

Wc have hear|^ of bones, burned to whiteness, and 
ground to an impalpable powdei, being used to adul- 
terate thirds flov^, which, being of a somewdiat gritty 
nature, wdll disguise the grittiness whictu it is almost 
impossible to deprive bones of, be they ever so laboriously 
ground. This fraud is easily detect'd ; for if much 
dilute muriatic acid, that is, s])irit of salt mixed with 
ivater, be poured on such flour, there will be an effer- 
vescence or boiling up ; and if the liquid be thrown on 
a filter of pjiper, the portion which runs through the 
paper will let fall a white heavy deposit, when pearl-ash 
is added. , 

Chalk and whiting arc also adulterations which, in 
'small quantity, are often mixed with flour, and although 
such admixtures are not noxious to health directly, they 
are injurious in many ways. 'I'hey may be readily de- 
tected by pouring on a large quantity of dilute sulphuric 
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acidj that is, oil of vitriol mixed with six or seven times 
its weight of water ; if an effervescence ensue, it is 
proof tliat there is adidteration, and if after filtration, as 
before directed^ the addition of pearl-ash to the clear 
liquor prodii^e no muddiness, or a very slight degree of 
it, the preiw^^tion is that the adulteration was chalk or 
whiting, ^ 

Alum is a well-known sophistication of bread, not 
used on account of its quantity, but to disguise a bad 
quality of flour ; it is said to whiten ill-coloured flour, , 
and to harden and whiten bread made from flour wh^h 
lias been malted. By some resi)cctable bakers it has 
formerly been used, and might still be used, if there 
were not a law against it, wdtli perfect safety; in so 
small a quantity as half a pound of alum to one cwt. 
of flour, it could not be%j tlie least degree injurious ; 
for this would be but nine tliirty-fifths of an ounce 
to the quartern loaf, ' When used in double this quan- 
tity, as it often is, it becomes discoverable to the taste 
when the bread grows stale. Be tins as it may, we can 
easily detect alum in bread, for it is only in bread that 
it need be suspected, by pouring boiling water on it, 
letting it cool, pressing out the water, boiling it away to 
one third, allowing it to cool, filterirf^ it through paptu', 
and adding to the clear liquor some solution of muriate 
of lime. If a considerable muddines^ now appear, it is 
proof of adulteration, and none other can well be sus- 
pected than alum. Muriate of lime can readily be pre- 
pared by pouring a little dilute muriatic acid on more 
chalk than it can dissolve, and after the effervescence 
ceases, filtering the liquor through paper, "WTiat passes 
through the filter Ts ready for use as a test. 

Salt, which in small quantity is absolutely necessary 
to the flavour of bread, is used by fraudulent persons as 
an adulteration ; for a large* quantity of it added to 
dough imparte to it the quality of absorbing, concealing;, 
and retaining a much greater quantity of w^ater than it 
otherwise would. Bread made from such dough, will, 
on leaving the oven, come out much heavier than it 
A A 4 
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ought, and the additional weight will be merely water. 
Fortunately the taste of such bread is sufficient index tb 
its bad quality ; it is rough in its grain, and has this 
remarkable quality, that two adhering loaves will gene- 
rally separate unevenly, oiler taking from the other more 
than its share. 

The following account of jl new and execrable adul- 
teration has been lately given in BraiuWs Journal : — 

The journals of Holland have for some time an- 
nounced, that sulphate of copper, or blue vitriol, was 
employed in that country to assist in the fermentation 
of bread ; and at the same time that they pointed out 
the dangerous nature of this substance, they said that it 
was used because it was supposed to render the bread 
whiter, more compact, more healthy, and better fer- 
mented. I'lic magistrates ifli|^russels cause<l thirteen 
bakers and five druggists to be brought before them for 
being concerned in this adulteration ; and it appeared, 
1st, that the employment of the process came from 
France, and that by the use of a better fer- 

mented and whiter bread was obtained than by ordinary 
processes ; iJd, that the use of the i>rocess was announced 
in the public journals, and in a ]irospectus which, being 
printed, was distributed ; and stated, that a patent secret 
for the preparation of leaven v,as to be sold, but without 
describing in what it consisted ; .3d, that the bakers 
inquired for the substance under the term of fj/m* alum^ 
and that the druggists gave, under this name, blue 
vitriol, or the sulphate ot copper. 

The magistrates decided, that the druggists did not 
know the use to which the poisonous substance which 
they sold was to be put, although tlic frequency of de- 
mand, and the character of the buyers, ought to have 
raised their suspicion ; they were therefore discharged : 
but they condemned the Bakers, although they said tliey 
(fought the substance innocuous, to five days" imprison- 
ment, and a fine of fifteen florins."' * 


• Braaidc’s Journal, 182I\ 198. 
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It may now be necessary to maJee a few general ob- 
servations which relate to kinds of bread. 

In the first place, if the wheat has not been suffi- 
ciently dried on the kiln, its flour will never make good 
bread ; the loaf, although ^ proper weight, will be 
small, of a foxy colour, and will not be light and spongy. 
If the wheat, after it leave| the kiln, be not allowed to 
cool for a proper length of time before it goes to the 
mill, the bread will appear malty and poor. 

New flour never makes good bread ; it should lie over 
for three months before it wiU be fit for the baker. qp 
the other hand, too much age damages flour. It is a 
singular circumstance, that flour which, through age, 
has agglutinated into a hard mass, which, in order to 
be used, must actually go through the mill a second 
time, or l)c otherwise broMi^^down, and by itself would 
make very bad bread, will, when mixed with new flour, 
that, by itself, would make equally bad bread, afford 
bread of an excellent quality. It is, therefore, the prac- 
tice of bakers not to use new flour by itself, for the 
bread would be soft, clammy, greyish, and malty ; but 
to mix with it some one year-old-flour, which remedies 
all these defects. 

If flour has a poor body, and is weak or otherwise 
bad, the sponge arul dough should be made as hard and 
dry as it can be worked. If this be not observed, and 
too much water has been used, the fermentation will 
proceed too raj)idly, and considerable risk of souring 
will be run. In all cases when the dough has acciden- 
tally been made too soft, the oven should be cooler than 
at other times. Too hot an oven would quickly form 
a hard crust, whfch, being impermeable to vapour, 
would lock up the water in the bread. 

In warm weather, the fermentation of sponge and 
dough must be watched witH critical precision. If 
either be left in a state of active fermentation for so. 
short a period above the proper time as even half an 
hour, there is risk of souniess, and the mass will sink 
and become heavy. 



BAXINO. 


362 

The shape given to loaves of br.ead is various, and is 
indeed a matter of some consequence in point of Con- 
venience. In the cities of Great Britain there is not 
much variation. The common shape is given in the 
following manner: — after thfe mass of dough is weighed, 
it is ^rolled into a sliort cylinder, which, being broken 
into halves, each is moulded into the form of a very 
thick cake; one of these cakes is tlicn laid over the 
other, and both are pressed together : the baker with his 
elbow makes a deep indentation in the middle of the 
^pper cake, whicli effects the junction of the two parts 
more perfectly, and prevents the upper surface of the 
loaf, when it becomes liot in the oven, from assuming 
an awkward rotundity. But it is essential, in joining 
the two parts of the loaf, that no dry flour should get 
between them, as they would^then never unite perfectly, 
and such a loaf would be apt to split. The six-sided 
shape of a loaf is not given to it in the moulding, but 
is entirely the result of thb contact of the loaves with 
each other in the oven ; each point of contact becomes 
a side when the loaves swell by the heat. 

The possibility of producing good bread depends in a 
great measure, of course, on the quality oi the grain : 
but not entirely, for some of tlie accidents incidental to 
grain may be remedied by a» t, and good bread made not- 
withstanding. Mustiness, which is so common a defect, 
may be remedied by a process as simple and easily ex- 
ecuted as it is important. Mr. Hatchett has published 
a description of a process by which corn tainted with 
must may be completely purified, with scarcely any loss 
of quantity, with very little expense, and without re- 
quiring any previous chemical knoVledge, or chemical 
apparatus. The following is his own statement : — - 

The experiments which I made were confined to 
wdieat, as being of the ^greatest importance : but there 
r can be no doubt that oats and other grain may be re- 
stored to sweetness, with equal success : and I have also 
additional satisfaction from being enabled to state diat 
the efficacy of the process may be ascertained by any 
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person, in any place, and upon any quantity of grain, 
however ffluall. 

From my experiments I am inclined to believe, that 
must is a taint produced by damp upon the amylaceous 
part of tlie grain or starch'; that the portion of S^ttirch 
nearest to the husk is that which is first tainted? and 
that the greater or less degree of must is in proportion 
to the taint having penetrated more or less into the sub- 
stance of the grain. In most cases, however, the taint 
is only superficial ; but nevertheless, if not removed, it 
is sufficient to contaminate the odour and flavour of the 
whole, especially when converted into flour. 

After various experiments, I found tlie following 
method to be attended with success. 

** The wheat must be put into any convenient vessel, 
capable of containing at least three times the quantity : 
and the vessel must be subsequently filled with boiling 
water : the grain should then be occasionally stirred, and 
the hollow and decayed grain, which will float, may be 
removed. AVhen the water has become cold, or in ge- 
neral when about half an hour has elapsed, it is to be 
drawn off. It will be proper then to rinse the corn with 
cold water, in order to remove any portion of the water 
which liad taken up the must; after which the corn, 
being comi)lctcly drained, is without loss of time to he 
thinly sjiread on the floor of a kiln, and thoroughly 
dried, care being taken to stir and turn it frequently 
during this part of the process. • 

This is all that is required, and I have constantly 
found that even the most musty corn, on which ordinary 
kiln-drying had been tried without effect, thus became 
completely purifieS, whilst the diminution of weight 
caused by the solution of the tainted part was very in- 
considerable." * 

There is another accident, to which com is liable in 
wet seasons, which has sometimes occurred to such an^ 
extent as to be felt as a severe and dangerous public ca- 
lamity. The summer of 18 l 6 was exceedingly wet ; 
* philosophical Transactions, 1817. p. 36. 
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tl»e quality of the grain that ye^r was far below the 
average ; and it was almost universally malted. The 
brea^^made from it was exceedingly bad^ and its effects 
on the health of the public were manifest. The atten- 
tion of Mr. hJ. Davy, now pfofoasor of chemistry to the 
Royd^ Dublin Society, was brought to tlic subject, and 
his researches led him to ^ discovery of importance. 
These researches it wiU be necessary to enter into at 
some length : their value, fortunately, is not at present 
felt ; but the knowledge of tliem cannot be too exten- 
sively diffused against the time when we may suffer 
under the effects of such another infliction. 

Mr. E. Davy examined several samples of the new 
wheat of that year : they had all, to a certain extent, un- 
dergone the process of germination. In some cases, the 
plumula had protruded from about one tenth to five 
tenths of an inch, and the rootlet from about one 
tenth to above an inch in length. These were the worst 
specimens, but in all cases 'a slight degree of germina- 
tion was observable. Some crops germinated before they 
were ready for the sickle, and others after they were 
made into sheaves. 

As the natural germination of the wheat appeared to 
be similar to that effected by artificial means, in the 
malting of barley, in which a portion of the farinaceous 
part of the grain is converted into saccharine matter, he 
made some experiments to determine this point. Some 
of the wheat was accordiiigly dried, ground, and infused 
in warm water. I'lie infusion, when evaporated nearly to 
dryness, afforded saccharine and mucilaginous matter. 
Some flour of the same wheat was similarly treated, and 
after due evaporation of the infusion it was quite saccha- 
rine. The experiment was also made on good old flour, 
but the quantity of saccharine matter was, in propor- 
tion, very inconsiderable.^ 

, Some bread made from the new seconds flour, warm 
water, and yest, was infused in distilled water for twenty- 
four hours : the clear liquor decanted from it was eva- 
iprated, and a portion of saccharine matter was obtained. 
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These trials rendered it probable that the bad qualities 
of the new flour were connected witli the production of 
saccharine matter in the grain. This opinion was* con- 
firmed by some experiments, in which it was found that 
by mixing 100 grains of eugar with half a pound b# the 
best old flour, and making it into a loaf in the tisual 
manner, the resulting breac^was inferior' in taste, colour, 
and consistence, to another loaf made in the same manner, 
but without any sugar. Mr. Davy hence concluded, that 
however necessary the natural sugar of grain may be to 
the fermentation of bread, if the quantity be increased 
by artificial additions, or by partial malting of the grain, 
the fermentation of the dough is retarded, and it does 
not rise well. 

The mode commonly resorted to for improving the ill 
qualities of this malted flour is drying. With a view of 
determining whether it is more advantageous to dry the 
flour hastily or slowly, Mr. Davy tried the following 
experiments : — 

One pound of flour, in a shallow tin dish, was placed 
before the fire, and occasionally turned over. After 
twenty-four hours it lost one ounce in weight. The 
bread from it was of a better colour, lighter, and better 
tasted than if the flour had hot been dried : still it had 
a disagreeable taste. 

One pound of flour, in a tin dish, was j>laced in a 
temperature varying between 200"^ and 230°. It lost two 
ounces in weight. The bread made from it was in no 
way improved. 

One pound of flour, in a dish, was exposed in an oven 
varying from 212° to 250° for three hours: it lost 
nearly an ounce. The bread was scarcely improved. 

Hence it appeared that slow-drying was the only way 
in which the application of heat could be made to im- 
prove the flour. Other experiments evinced that during 
the drying, nothing but water was expelled from the « 
flour. 

In trying various methods of improving the ill quality 
of malted flour, Mr. Davy ascertained that the carbonate 



366 


BAKI^a. 


o| magnesia of tjie shops, when well mixed with the new 
flour, in the proportion of from twenty to forty grains to 
a pound of flour, materially improves it for the purpose 
of making bread. Loaves made with the addition of the 
carbonate of magnesia rise wjBiJ in the oven, and after 
being baked, die bread is light and spongy, has a good 
taste, and keepa well. In cases when the new flour is 
of an indifferent quality, from twenty to thirty grains of 
the carbonate of magnesia to a pound of die flour will 
considerably improve the bre^ When the flour is of 
the worst quality, forty grains to a pound of flour seem 
necessary to produce the same effect. Care should be 
taken to mix them intimately together, previously to 
making the dough. 

The following are the results of a comparative trial 
on the w'orst new seconds flour, with and without the 
addition of carbonate of magnesia. Five small loaves 
were made, each containing one* pound of flour, 1 0() 
grains of common salt, and a large table spoonful of 
yest. All the other circumstances relative to making the 
loaves were the same. The first loaf contained no other 
addition : die second contained ten gr|jins of carbonate 
of magnesia ; the third, twenty grains ; fourth, thirty 
grains ; and the fifth, forty. After they were all baked 
in the same oven, die loaves wore allowed to cooL The 
loaf without any pr^i^liiitf* of pagnesiahad fallen in the 
oven ; it was* Ukie X pakfe, was soft and clammy, and 
readily adhered to knife. The loaf with ten grains 
of magnesia was inconsiderably improved. That with 
twenty grains was far superior 5 it was for the most part 
light and porous ; but still there was a slight tendency 
to heaviness. That with thirty gretns was still better. 
But the loaf with forty grains was uniformly light and 
spongy, and of a better colour dian any of the others* 

Mr. Davy ascertained ^that calcined magnesia produces 
effects on bread quite the opposite of the carbonate, 
unless used in a very small quantity, and even then its 
efficacy was very inconsiderable. In quantity of twenty 
or thirty grains of calcined magnesia to.ii pound of flour. 
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the bread was injured ; its colour was bad, and it wiw 
clammy. Forty grains even changed the colour of the 
dough to a pale saffron tint. 

In order to determine the comparative efficacy of car- 
bonate of magnesia and^ther alkaline substances, Mr. 
Davy made the following experiments. lie made four- 
teen small loaves of the new seconds flour of bad quality : 
each loaf contained half a pound of flour, and nearly 
the same quantity of yest, salt, and warm water. * 

No. 1. Loaf, containing only the above substances; quite* 
heavy, and so clammy as readily to adliere to a 
knife and the fingers ; — bad tasted. 

2. Loaf, with ten grains of subcarbonate of ammonia in 
solution ; —lighter and better tasted than No. 1., 
but rather clammy. 

3. Loaf, with twenty grains of s61id potash ; — better 

than No. 1., but not so good as No, 2, 

4. Loaf, with twenty grains of subcarbonate of potash ; 

— pretty good ; rather better than No. 2. 

5. Loaf, with ten grains American potash ; — improved, 
but not equal to No. 2. 

6. Loaf, with eight grains pure potash ; — not so good 
as No. 5. 

7. Loaf, with eight grains pure soda ; — inferior to 
No. 6. 

8. Loaf, with twenty grains carbonate oi^ soda ; — just 
as bad asNo.l .; quite viscous, adhering to the teeth. 

9. Loaf, with forty grains ditto ;* — better than No. 8., 
but inferior to No. 2. 

10. Loaf, with ten grains pearlash; — improved, but not 
materially. 

11. Loaf, with twenty grains ditto ; — tolerably good, 
scarcely inferior to No. 2. 

1 2. Loaf, with a little pure ^mmonia ; — scarcely im- 
proved, clammy, and bad tasted. 

13. Loaf, with twenty grains of carbonate of magnesia J 

— very much improved ; better than any of the pre- 
ceding, light and porous, well tasted, and not in 
the least clammy. 
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No. 14. Loaf, with fifteen grains of* carbonate of mag- 
nesia ; — scarcely inferior to No. 13, 

When the new flour was well dried, and die carbonate 
of magnesia mixed with it, in quantity of thirty grains 
to a pound of flour, good bread w as made with the ad- 
dition of one eighth or one sixth of boiled parsnips, 
or of baked potatoes. The quaiViity of magnesia necessary 
for the improvement of malted flour is so small tliat it 
* may be useil with perfect safety to health, more especi- 
ally as it ^irobably enters into chemical combination, 
^ and becomes soluble. Mr. Davy satisfied himself that 
the advantages of this invention are certain and im- 
portant. * 

The misfortune which occurred to the corn crops in 
1816 was not confined to Great Britain, but extended 
over the Continent. In France it was so severely felt, 
that a commission of members of the Iloyal Academy of 
Sciences was appointed to draw up an instruction con- 
cerning the making of bread fi-om damaged corn.'' The 
following is an abstract of this important document : — 

Crops wliich have been for a long time more or less 
ex])osed to an abundant humidity, experience different 
sorts and different degrees of alteration. In each of 
these ilifferent states they present different results ; — to 
the cultivator in regard to his seed ; to the miller in 
grinding ; and to the baker in bread-making. 

W et grain, when heaped up in granaries or in stacks, 
without currents of *air being preserved through tlie 
interior, goes speedily to ruin : the humidity does not 
ascend to the top so as to evaporate ; it concentrates in 
the interior, and hastens the germination which has be- 
gun, or rather excites a fermentation which heats and 
discolours the grain. At times the grain becomes even 
mouldy. f. 

When the grain of such com is sent without prepar- 
ation to the mill, it clogs the mill-stones, and is difficult 
to work. If tlie germination is only just commenced, 
the process is soon completed in the sacks ; and the flour 
• Philosophical Magazine, vol. xlviil. p.465., androl. xUx. pp. 173. 
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made from it begins. in a few days to collect int^ pieces 
of such consistency^ that it is necessary to pound it with 
mallets in order to make it workable. Flour of this de- 
scription is difficult to work, even when very speedily 
used ; and when it gets bid, it is impossible to make 
bread of it without mixing it with some of a better sort. 

Grain thus deteriorated always loses part of its natural 
weight. Thus good grain, of which a certain measure 
weighs seventy-live, will, if it have commenced to ger- 
minate, weigh little better than sixty-one ; if greatly 
germinated, it will weigh but fifty-five ; if red-heated, 
sixty-three ; if moulded, without being germinated, fifty- 
seven. Nothing serves so well as weighing to ascertain 
the degree of alteration which grain suffers from the 
effects of humidity. 

It is chiefly the glutinous part which is altered in 
com which has been exposed to humidity. The gluten 
almost entirely loses its adhesive powers, and dissolves 
into a sort of pap or starch,* in place of jirescnting that 
consistency and elasticity which distinguisli flour of good 
quality, and are of such consequence in the making of 
bread. 

The drying of wet grain is the only means of arresting 
the progress of its destruction. The most simple mode 
for this purpose, and that which can most generally be 
adopted, is to dry the grain in a b^king-oi^n, which is, 
to be met with in most ])laccs. ThC^rain may be put 
into the oven immediately after the braad has been with- 
drawn : the temperature is then at such a degree that a 
person may introduce his naked arm without lieing 
much incommoded by the heat. After the grain lias 
been thrown into t!ie oven, it shouhl be spread into a 
bed of from three to four inches in thickness, and stirred 
frequently in order to facilitate the disengagement of 
the vapour. At the end of ten or fifteen minutes, ac- 
<fl5rding to the state of humidity in which the grain ia, 
it may be withdrawn from the oven : it will then be 
sufficiently dried ; and when exposed to the air, until 
perfectly cooled, it will have acquired all the qualities 
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necessary to render it fit for the injUer and the baker. 
The place in wliich the operation is carried on should 
be ventilated from time to time. 

Aft the yest is the principal agent in the fermentation, 
nothing is more important in* the baking process, than 
that it should be procured in the best state. It ought 
to be such as has been very^recently prepared, and on 
no account more than twenty-four hours old. The tem- 
perature of tlie water ought, in general, to be in an in- 
verse ratio to that of the air ; that is, as much colder as 
the air is hotter, and vice x^ersa. The best flour im- 
bibes about one half * of its weight of water : middling 
good, from a fifth to a fourth. 

The baking of flour which has been made from ger- 
minated grain, ought to be proceeded in with much 
greater rapidity than that of flour from grain in no 
respect injured : because the gluten of such flour having 
been more or less destroyed, the process of its ferment- 
ation goes on much more quickly. The water employed 
ought to be cooler in all the operations : the paste should 
be kneaded more firmly, and divided into loaves of less 
thickness ; the batch should be put into the oven a 
quarter or half an hour sooner than usual after it is 
completed ; the oven should be raised to a higher tem- 
perature ; tlie bread should be only left in the oven 
forty-five minutes or less, instead of an hour as in the 
ordinary case ; and it ought not to be given out for con- 
sumption till two cfx three days after it has been baked. 
By attending to these directions, bread will be obtained 
from the flour of germinated corn, which, without being 
as good as that made from tlie best flour, will yet be 
sufficently salubrious, and of a sufficiently good ap- 
pearance. 

It is necessary to observe, however, that it is only 
from the flour of such*corn as has been very slightly 
germinated that bread of the above description can be 
obtained, unless tlie corn has been dried tfefore being 
ground. But when corn, even greatly germinated, has 
* This is much below the estimate of other experimenters. 
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undergone such previous desiccation, it will yield a flour 
capable of making much better bread than flour from 
corn which, though less germinated, has not had the 
lienefit of drying. 

Previous drying has not, however, been found suffi- 
cient to render grain which has been fired or moulded 
capable of yiehling an eatable bread, or removing the 
nauseous flavour and acrid taste which distinguish grain 
thus deteriorated. 

It is only by a mixture with good flour that the pro- • 
duce of damaged grain can be turned to good account. 
By joining only one third of good flour to two thirds of 
flour from fired or moulded grain, a bread will be ob- 
tained of a taste not unpalatable : but it is only by 
mixing a half, or rather two thirds, of good flour with 
one third of tliis inferior flour that the taste of the bread 
produced is so improved as to entitle it to be considered 
■ds good household bread. ^ ' 

It deserves to be noticed, that it is vain to employ a 
greater quantity of yest, in the hope of improving the 
fabrication of the bread. The paste, deprived of gluten, 
is unable to retain the effects of the fermentation excitetl 
by the yest. I'he bread has a good enough external ap- 
pearance ; but in proportion as there has been an excess 
ill the quantity of yest, its consistency is so much the 
less, and all the bad qualities of the flour,^ in respect of 
flavour and taste, are more fully developed. 

The mixture of a third of the flour of maize or barley, 
or potatoes, with a third of good flour, and a third of 
flour from heated or moulded grain, produces a bread 
fully equal to th^t fabricatcHl by the mixture of two 
thirds of good with one third of damaged flour. 

Jn the process of baking with such mixtures there is 
no iliflbrcnce from the ordinary mode: it is only neces- 
sary to observe, that, in using maize or potatoes, the 
oven ought to be less heated than for barley or oats, andh 
least so in the case of potatoes. The following mixtures 
form excellent household bread. 1. One half maize and 
one half barley, with a leaven of wheat flour one fifth of 
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the tufeal weight. 2. One half maize and one half wheat 
flour. A more agreeable and better bread it is impossible 
to eat. 3. One half oatmeal and one half barley, witli a 
leaven of wheat flour of rather more than one fifth. 

4. Equal parts oatmeal and * wheat flour. Excellent. 

5. Barley flour with one fifth its weight of wheat leaven; 
bread white and well-tastedi (). Barley and rye, or 
barley and wheat, in e<tual quantities. The last is equal 
to the best bread of wheat flour alone. 7- Buck- wheat, 
with an equal quantity of barley or rye, and one fifth of 
wheat leaven; or, still better, with one half of wheat flour. 
8. In general, potatoes may serve, when they are dry, 
for one half, and, when fresh or new, for two thirds, 
and even for four fifths, in the fabrication of household 
bread. 'J'his last quantity of fdur fifths is the greatest 
that has been erajdoyed with advantage, and with uni- 
form success. 9. Oats, barley, rice, or maize, also mix 
w'ell with jiotatoes, when used witli a wheaten leaven of 
one fiftli of the total Veight.* 

With regard to the foreign substances, such as alkalies, 
magnesia, alum, sulphuric acid, vinegar, sulphate of iron, 
gums, &c., which have been used for ameliorating flour, 
the meml)ers of the commission admit that some of them 
are in a slight degree useful. But they consider such 
additions unnecessary when simple desiccation of the 
grain succeeife; and when even tJie worst flour, if mixed 
with some good, will aflbrd excellent bread. Such is the 
information containeJU in the report of this important 
commission. 

The theory of the fermentation of dough and the 
making of bread is involved in considerable obscurity. 
The following comprises almost the whole of what is 
know’ll of it. 

It has already been pbservetl, p. 97^ that the fer- 
mentation which takes place in dough was once con- 
'ridered peculiar to bread, and hence was named the 
pamnf fermentation. The chief ground of this opinion 
was, that if dough in this state be distilled, it does not 
afford alcohol ; although it might have been expected to 
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do SO, if the fermentation which it had undergone were 
the vinous. But this view of the subject was found to 
be incorrect, by its being ascertained that infusion of 
malt, mixed with yest, although it certainly mulergoes 
the vinous fermentation, gives no evidence of its having 
done so by the test of distillation ; for if it be distilled 
during the beginning of the process, it will not afford 
alcohol any more than the dough. Beside this negative 
proof, we have one of a positive nature. It has been 
found by experiment that dough, when sufficiently fer- 
mented, actually ^oes afford alcohol. It is therefore 
manifest that tliere is no specific difference between the 
two exhibitions of fermentation ; one is the beginning, 
the other tlie sequel : iji the one carbonic acid only is 
produced ; in the other alcohol also is generated. 

According to the analysis of wheaten flour by Vogel, 
one hundred parts contain five of a peculiar, sugar. We 
may therefore suppose that .the action of the yest, made 
use of in the process of fermenting the dough, is exertetl 
on this sugar ; that it is decom]>oscd ; that carbonic acid 
is formed, and at length alcohol, in the manner already 
described in the chapter on fermentation, p. 112. The 
small quantity of sugar present in the flour accounts for 
the small quantity of carbonic acid evolved in die dough. 
But there is unquestionably some other chemical change 
produced ; for the bread when finished contains neither 
of its two chief constituents, th^ gluten and starch. 
These two principles are known to exert a chemical ac- 
tion on each odier, and to proiluce saccharine matter. 
But during the fermentation and baking of dough we do 
not find that sugai^ls formed: we must therefore suppose 
that both the gluten and starch, by their mutual action, 
are converted into some intermediate state of existence. 
When sugar is formed by the action of these two prin- 
ciples on each other, it is the starch that suffers the con- 
version ; the gluten js but little affected. But diuring 
the change which takes place in the fermentation of 
dough, the gluten is as much acted on as the starch, and 
hence its change is as complete. Perhaps the difference 
in die nature of the change is attributable to the very 
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elevated temperature at which the chemical action takea 
place in the oven. 

Concerning tliese changes, the opinion of M. Duportal 
is, that the yest, after having converted the sugar of the 
flour into carbonic acid and alcohol, changes the latter 
into acetic acid ; that at the same time the gluten and 
the albumen are in part decoiftposed, acetic acid is again 
produced, some ammonia, and more carbonic acid ; and 
that tlie starch uniting with the undecomposed gluten, 
there results a compound, the further alteration of which 
is prevented by the action of Are, which combine these 
principles still more intimately. This theory M. Dupor- 
tal conceives to be supported by the following facts : — - 
1st, Those farina? which ^re dei>rived of tlie fer- 
menting principle, or those which scarcely contain any 
of it, always afford heavy bread, although the saccha- 
rine principle forms a part of them ; for this substance 
not being a fermentable principle, it cannot ferment of 
itself, although it does so by means of a ferment. 'J'hus 
it is customary to add to the dough a leaven, taken from 
bread already fermented, or the yest of beer. 

2d, Dough is always acid, notwithstanding that the 
volatile alkali formed in the operation neutralises one part 
of the acetic acid, as is proved by tlie aininoiiiacal odour 
of dough treated by potash. Bread itself always contains 
a little of thfs acid, which heightens the flavour of it. 

3d, The starchy tl;e undecomposed gluten, anti the 
other materials of the dough, are so intimately united 
by the baking, that it is no longer possible to separate 
them. We can discover, by the distillation of bread, 
an animal matter, for it forms acetatf of ammonia ; but 
a less quantity of this is obtained from it than from 
farina, according to the observations of M. Vauquelin. 

4fth, The formation cf carbonic acid is rendered evi- 
dent by the volume which the dough acquires, and by 
' the numerous cavities which are to be seen in it. This 
gas escaping while the bread is baking, dilates tlie mass 
still more, which causes the air to lodge in these cavities, — 
Bn important circumstance ; whence results the remark- 
able whiteness of bread full of little holes, so light, delicate. 



FERMENTATION OP DOI^CSH. 375 

find sapid, in comparison with the bread destitute of them, 
which is heavy, compact^ and of a disagreeahJe taste. 

It is/ therefore, more particularly the ferment which 
has the most active share in producing panification. 
Added to dough in small quantity, the operation is slow 
and incomplete ; in too large proportion, the ferment- 
ation goes on so rapidly that it becomes necessary to 
check it. In this last (%sc, M. Chaptal proposes to 
knead some carbonate of potash with the dough, which 
will neutralise the excess of acetic acid. Our good 
housewives content themselves with uncovering the 
dough, dividing it, and exposing it to the air, in order 
to diminish the temperature of the fermenting mass ; 
and this management sometimes succeeds." 

The coarser kinds of, sugar, along with the pure sac- 
charine jirinciple, contain a ferment proper to themselves. 
The sugar produced by the action of sulphuric acid on 
starch is also associated with its proper ferment. There 
can be little doubt that th€ saccharine substance ob- 
tained by the mutual action of gluten and starch con- 
tains a peculiar ferment. Hence, all these kinds of 
sugar would spontaneously enter into the vinous fer- 
mentation. Accordingly we hnd that wheaten dough 
spontaneously ferments ; and we must attribute the 
change to the presence oi' a natural yest belonging to the 
peculiar sugar which wheaten flour has proved to 

contain. The vinous fermentation, when once it has 
commenced in dough, will proceed into the acetous 
stage, and from that it will go on to the putrefactive. 
We can, therefore, be at no loss to understand the na- 
ture of leaven. We comprehend why a mixture of flour 
and water, after some time becomes inflated in all parts 
with air bubbles ; why it turns sour, and finally, fetid. 
And we can perceive why a piece of this leaven, in a 
state of active decomposition silth as has been described, 
will induce the same sort of change, almost immediately, ^ 
in a quantity of dough, wliich, without such addition, 
would also have undergone the same subversion of its 
affinities, but after a greater lapse of time. 

Although the sugar contained in com is associated 
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with a natural ferment, and although this ferment is 
found capable of exciting the*vinous fermentation in 
dough, it is not adequate to produce a proper vinous fer- 
mentation in watery infusions of the grain. On the 
contrary, such infusions pass, rapidly into the acetous 
stage. There is evidence, however, of the previous ex- 
istence of a vinous fermentation, transitorj, it is true, 
hut still sufficient to generate alcohol in a quantity that 
may be appreciated by distillation : but in the case of 
, dough the results are a little different ; the email quan- 
tity of water present, the obstruction to chemical actioh 
occasioned by the stiffness of the paste, and, perhaps, 
other causes, operate in such a way as to protect the fer- 
mentation from the approaches of acetification, and to 
continue the vinous stage until the operation of the oven 
puts an end to it. 

AVhat the effects of the heat of the oven may be on 
the dough has never been deterimned : that they are 
considerable an<l importantVis manifest from the fact 
that bread is almost an indispensable article of food, and 
that dough used as food would be highly detrimental to 
life. 

Water is not merely an agent made use of to wet the 
flour, and thus promote the chemical action of principles 
on each other, which in the dry utate would remain pas- 
sive. Whaler quantity of water is employed for 
making dough, a part only of it is expelled by the heat 
of the oven, and about one third of the weight of the 
bread is retained. This portion is somewhat lessened by 
evaporation, as the bread grows stale, but a great part 
remains ; and we must suppose that it is in a state of 
chemical combination with the other principles. 
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